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Dragging Seal Carcasses to the Steamer. Gunning for Seals. 
Pile of Dead Seals Ready to be Towed to Ship. Sealing Steamer on the Sealing Grounds, 






























Sealing Steamer Among the Ice Floes. 
HOW SEALS ARE KILLED OFF THE COAST OF LABRADOR.—|See page 308.) 
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The Editor is always giad to receive for examination tilustrated 
artioies on subjects of timely interest If the photographs are 
sharp, the articles short, and the facta authentic, the contributions 
Will receive special attention. Accepted articies will be paid for 
at roguiar space rates 


ELECTROLYSIS IN ARMORED CONCRETE. 

One of the strongest recommendations for the use of 
armored concrete, and for the use of concrete as a pro 
tective envelope for structural steel in tall buildings, 
is the fact, or the belief, that concrete effectually pre 
vents the corrosion of the imbedded material As 
far a8 we are aware, nothing has transpired where 
concrete has been used for structural or protective pur- 
poses under normal conditions, to shake this confidence. 

The question has recently been raised, or rather re- 
vived, as to whether, under certain conditions, the 
steel of reinforced concrete may not be subject to 
the destructive effects of electrolysis. The revival of 
interest is due to some experiments recently made by 
Mr. A. A. Knudson, of this city, and reported a few 
weeks ago to the American Institute of Electrical 
ingineers. The experiments were carried out as fol 
lows Some blocks of one-to-one Portland cement sand 
concrete were molded in a common metal water pail, 
with a piece of 2-inch wrought iron pipe placed verti 
eaily within the blocks to a depth of about 8 inches 
When the blocks were three years old, one of them 
was placed in a tank of sea water, and another in 

tank of fresh water, and direct current was fed to 
the fron pipes in the center of each block, the negative 
electrode consisting of a piece of sheet iron placed in 
the tank A third block, similar to the other two, 
was plazed in a tank of sea water but was not sub 
After a period of thirty 
lays the last-named block was found to be in perfect 


jected to the electric current 


condition and the imbedded pipe was perfectly bright 
But the two other blocks, which had developed cracks 
during the test, were easily broken open; yellowish 
deposits were found in the cracks, where the concrete 
had deteriorated to such a degree that it could be cut 
easily with a knife; and the pipes were considerably 


° 


correded, showing a loss of weight of over 2 per cent 
Similar results were obtained in tests with blocks of 
standard Rosendale cement, made in the same mold, 
although in this case the blocks were tested thirty 
days after they had been made. The cracking of the 
conerete appeared as early as the sixth day of the 
test, and by the eighteenth day they looked as though 
they might fall apart. One of the pipes showed a cor 
rosion similar to the pitting action of underground 
electrolysis, a hole % by 1 inch being formed through 
the wall of the pipe 

ft cannot be denied that these results are of pro- 
found significance. They call for careful investigation 
on the part of concrete engineers, and the provision 
of special means of insulation in all cases where im- 
bedded structural steel, or the reinforcing material 
of armored concrete, is liable to attack by stray cur- 
rents in the neighborhood of wet foundations. The 
whole subject of electrolysis which, because of the 
exaggerated use to which it has been put by a sensa 
tional press, has not received from technical men the 
attention which it deserves, should be made the sub- 
ject of a searching investigation with a view to de- 
termining the laws and limits of this form of corro- 
sion 
> 

IN TOUCH WITH THE CONDITIONS. 

The method of studying transit conditions in this 

city adopted by Mr. Shonts, who lately exchanged the 





presidency of the Panama Canal for that of the Inter 
borough Metropolitan Company, cannot be too highly 
commended In order to acquaint himself with con 


ditions. he has mingled with the crowds which over 
flow the various lines of ‘travel during the hours of 
heaviest travel, and has thus been able personally to ex- 


perience the intolerable discomforts to which those who 


are “caught in the rush” are daily exposed. As the re 
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sult of his experiences he has frankly admitted in one 
of our contemporaries that “there is reason for the dis- 
atisfaction of the people with the present transit sys- 
tem As a means of relieving the congestion Mr. 
Shonts makes the following suggestions: 

First: A seat for every passenger. Second: An ef 
fort to enforce a_car-full-no-more-passengers rule. 
Third: A trial of the pay-as-you-get-on plan. Fourth: 
Two more tracks on the Second Avenue elevated road 
Fifth: The addition of side entrances to the Subway 
cars. Sixth: Wider car platforms, with doors for the 
exclusive use of boarding passengers, and others for 
those alighting. Seventh: Such restrictions of street 
traffic where congestion is greatest as will allow the 
surface lines a reasonable, although not exclusive, use 
of the tracks. 

Taking these suggestions seriatim 

The provision of a seat for every passenger except, 
perhaps, at the height of the morning and evening 
“rush,” depends absolutely upon the Interborough Com- 
pany It is merely a question of the provision of more 
cars, or shall we say, of the abolishing of the present 
practice of withdrawing cars from service between the 
rush hours to such an extent that there must of neces- 
sity be a large number of unseated passengers. If the 
company is sincere in the wish thus expressed through 
its president, it can, with its present facilities, pro- 
vide every passenger with a seat—on some lines at 
every hour of the day, and on all lines except at the 
height of the rush hour. 

It is questionable whether the enforcement of a car- 
full-no-more-passengers rule, as adopted in European 
cities, would meet with favor in America. Excellent 
in theory, it would searcely be workable in practice, 
at least in a city like New York, where the tide of 
travel is always overflowing the transit facilities. But 
the principle back of such a rule is a good one, and it 
should certainly be applied to the extent of limiting 
the number of standing passengers to those who can 
conveniently be accommodated in the aisles of the 
cars, leaving the platforms free for ingress and egress 

The pay-as-you-get-on plan, we presumre, includes the 
use of tickets which could be obtained of agents or at 
booths on the street corners. If passengers were en- 
couraged to buy tickets in sets of a dozen at a time, 
the institution of ticket booths could be limited to the 
more congested districts, and the use of tickets would 
have the great advantage of allowing the conductor to 
remain where he properly belongs, on the rear plat- 
form The passengers would thus be saved from the 
great inconvenience of the conductor crowding his way 
through the aisles to collect fares; and he would be 
free to attend to his duties of starting and stopping 
the car from a position where he could properly take 
care of the embarking and alighting passengers. 

Although the construction of two additional tracks 
on Second Avenue would greatly relieve the conges- 
tion, the objection on the ground of unsightly appear- 
ance must be considered to be insuperable. All future 
tracks must be built in subways. 

The next two suggestions are the most valuable of 
all; for nothing would increase the carrying capacity 
of the Subway and surface cars more effectually than 
the provision of side entrances on Subway cars, and 
wider car platforms with separate doors for boarding 
and alighting passengers on both Subway and surface 
cars. It is not the speed between stations but the 
duration of stops at the stations which determines 
the average speed of the trains and the number of 
trains which can pass over a certain line in a given 
time; and the length of the stops is determined en- 
tirely by the facilities for loading and unloading. As 
we have often pointed out, the present end doors and 
narrow platforms are about the crudest and most ab- 
surd arrangement that could possibly be imagined 
for rapid transit or even street railways. We believe 
that the express service on the Subway during rush 
hours could be made to show an increase in capacity of 
twenty per cent, and the local service of forty per cent, 
by the provision of central doors and platforms of 
double the present width, with separate doors for en- 
trance and exit. 

The last suggestion of Mr. Shonts, that street traffic 
be restricted where the congestion is greatest, should 
receive the most careful consideration of the authori- 
ties. Such restriction presupposes a due consideration 
of the interests both of the traveling public and of the 
owners of the vehicles—carriages, automobiles, and 
trucks—which would be affected and in some cases 
seriously affected, by such restriction. Judged on the 
grounds that the greatest good of the greatest number 
should always be sought in adjustments of this kind, 
it would seem that some form of restriction on the 
more crowded thoroughfares, particularly during the 
rush hours, ought to be imposed. As matters now 
stand, the inconvenience suffered by the public, as the 
result of the interference of trucks and slow-moving 
vehicles with the movement of the surface cars, is 
simply enormous. In fact, on some stretches of line, 
the number of passengers carried per hour must be 
fully 75 per cent below that which could be carried, if 
vehicular obstrucuon were removed. 
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The President of the Interborough Company is to be 
congratulated both upon the common-sense method 
which he has adopted in his investigation of the trap. 
sit situation, and upon the general excellence of the 
remedies proposed. His action will go far toward re. 
storing that mutual confidence and sense of mutual 
interest between the corporations and the publie, 
which wil! form the best guarantee of an early re. 
versal, or at least amelioration, of the present condj- 
tions. 

— —$~9 + & +e —___________ 
A NEW THEORY OF GUN EROSION. 

One would have thought that at this late day, after 
so many years of painstaking investigation, all the 
conditions that produce gun erosion would be wel] 
understood. Erosion of the bore began to cause anxiety 
to the artillerist as far back as the days of black pow- 
der; it was present in more marked degree in the 
days of brown powder; and smokeless powder, with 
its higher temperatures and pressures, has increased 
the treuble to such a degree that it has been accepted 
by the Bureau of Ordnance of the army as the con. 
trolling factor in the design of artillery; as witness 
the fact that three coast defense guns have been 
ordered whose caliber, pressures, and velocity have 
been determined entirely by the necessity of keeping 
down erosion and so prolonging the life of the gun. 
Throughout the whole of this period of the develop- 
ment of modern ordnance, the trouble of erosion, be- 
cause of its magnitude, has received as much, if not 
more, attention than any other element connected 
with the construction of high-powered guns. The an- 
nouncement that the erosion question must predomi- 
nate absolutely the design of our guns might reason- 
ably be taken to indicate that the subject was now thor- 
oughly understood in all its bearings; that its causes 
were clearly defined; and that, except in unimportant 
particulars, there is nothing further to be learned 
about it. 

And yet at this late hour, a theory of the funda- 
mental cause of erosion is advanced which is so simple 
and reasonable that one fails to understand how it 
could have been overlooked for all these years. We 
refer to the theory advanced by our correspondent in 
a letter published elsewhere in this issue, that it is 
the stretch of the metal and enlargement of the diame- 
ter of the bore under the pressure of the powder gases, 
which, by providing an annular opening between gun 
and projectile at the instant of explosion, permits the 
gases to escape past the projectile, that causes the 
erosion of the bore. Whether the gun be built of 
hoops shrunk one upon another over a central tube, 
or of miles of wire wrapped under high tension around 
the tube, the walls of the gun consist in either case of 
high)y-elastic material overlaid on and gripping a tube 
of elastic material, the latier being thrown by the 
tension of the former into a condition of permanent 
compression. When a charge, no matter how small, 
is fired, the pressure produces a corresponding stretch 
of the walls of the gun. The amount of stretch will 
increase with the increase of powder pressure, until, 
under the 18 to 20 tons to the square inch which exists 
in the powder chambers of modern smokeless powder 
guns, it becomes sufficient to spring the bore of the 
gun away from the projectile and allow the gases, par-; 
ticularly in the first few feet of the movement of the 
projectile down the bore, to escape freely past the 
shell. Moreover, at these high pressures there must 
be a proportionate compression of the projectile. When 
to the annular opening thus formed is added the vents 
which are due to imperfect seating of the copper 
rifling band, it can readily be understood that there 
must be a considerable escape of gases, particularly 
under the high initial pressures of discharge. 

Now herein, in this stretching of the walls of the 
gun away from the projectile, is a strong argument 
in favor of the contention that it is insufficient obtura- 
tion or sealing which lies at the bottom of the erosion 
trouble, and if this be the case, we certainly fail to 
see how the proposed army 14-inch gun, whose walls 
will be reduced in thickness proportionately to the 
reduction in pressure, can be expected to cure erosion. 
The amount of stretch of the gun is determined by the 
relation between the degree of pressure and the 
amount of metal opposed to it; and since, in all well- 
designed guns, this ratio is fairly constant, we may 
look for the same, if not more stretch, or enlargement 
of the bore in the new 14-inch guns, and the same 
escape of gases, with its inevitable eroding effects. 
The erosion will not be so great as in the present 
12-inch guns, for the reason that the temperatures will 
be less; but we believe that it will be sufficient 
greatly disappoint the hopes of those who look for 4 
considerable prolongation of the life of the gun. 

It is evident, from what has been stated above, that 
the formation of an annular vent between bore and 
projectile is inevitable, being inherent in the principles 
upon which guns are constructed. Therefore, the cure 
for erosion seems more than ever to lie in the diree 
tion of the proper sealing of the base of the projectile. 
We know of no subject to-day in the field of ordnance 
construction that is more worthy of the efforts of prom 
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erly-qualified inventors than that of devising some 
adequate means of meeting this greatest of all artil- 


lery problems 
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THE VALUE OF THE NILE BARRAGES TO EGYPT, 

BY THE ENGLisH CORRESPONDENT OF THE SCIENTIFIC AMERICAN, 

A considerable amount of criticism has been made 
in many quarters regarding the utility and value of the 
expensive barrages that were thrown across the River 
Nile at Aswan and Asyut respectively, for the purpose 
of damming back the waters during the season of 
plenty and for the purpose of improving irrigation 
conditions during the season of drought, the necessity 
of which improvement has been so severely felt in 
Egypt for many years past. These barrages were 
erected at enormous expense, and it is contended that 
the benefits that they have succeeded in rendering to 
the country are insignificant in proportion to the 
amount of money devoted to their construction. But 
the pessimistic contentions have been refuted con- 
clusively by Sir William Garstin, G.C.M.G., the Ad- 
viser to the Ministry of Public Works, in the course 
of his report concerning the administration of his 
department for 1905, recently published. 

The year under review was a particularly suitable 
one for testing the value of the barrages and reser- 
yoirs to their utmost, since the country was in dire 
distress owing to the low state of the Nile, the supply 
from which river was bad during the whole year. The 
season started ominously, the level at Aswan being ab- 
normally low, while during the months of June and 
July the readings at the gage station upon the upper 
reaches of the river between Aswan and Khartoum 
were the lowest that have ever been recorded. The 
crops were in serious danger; and had it not been 
for the water impounded above the dam, a very con- 
siderable proportion must inevitably have been lost. 
Sir Wiliiam Garstin steadfastly asserts that “it is im- 
possible to overestimate the benefits caused to Egypt 
by the Nile reservoir in 1905, and that the services it 
rendered to the country in this year alone have fully 
justified the cost of its construction.” 

For some few years past the country has been pass- 
ing through seasons of severe drought in accordance 
with the well-known cycles of scarcity and plenty, 
which in this country alternate with infallible regular- 
ity; but the year 1905 appears to have been one of 
the worst ever recorded. The flood was altogether un- 
satisfactory. It was not only exceptionally late in ar- 
rival, but even when it did arrive was very poor. At 
one time the readings of the gages were so bad that 
the prospects, so far as Upper Egypt was concerned, 
appeared to be little short of disastrous. The maxi- 
mum reading of the gage at Aswan was not reached 
until as late as September 18, and then it was not 
less than 35.43 inches below the average. The river 
fell rapidly, but in the last days of November the fall 
slacked off, and by the end of the year the levels at 
Wadi-Halfa were very similar to those obtaining in 
1904, 

At Wadi-Halfa the gage throughout the year was 
considerably lower than the average of the fifteen pre- 
vious years. At Aswan the rise did not arrive until 
July 20, which was a very late date, The maximum 
reading R. L. 91.90 was not attained until September 
18, and even then it was 35.43 inches below the aver- 
age as already mentioned. 

The water commenced to fill the reservoir upon 
November 3, 1904, when the Aswan gage had reached 
R. L. 88.50, being the level at which it becomes prac- 
tically free from silt. The full level of R. L. 106.00 
was attained on January 3, 1905, and the reservoir 
was then kept constant at that level until the com- 
mencement of the discharge. Owing to the indiffer- 
ent readings indicated by the more southerly gages 
and the prospects of a very late, poor, and slow rise 
of flood, it was deemed advisable to maintain the res- 
ervoir water in reserve until May 1, when the dis- 
charge was carried out upon the following basis: 

Cubic feet per day. 


SEE MOEA... 5s cle eecce sap ener 282,512,000 
eS ee ore 494,396,000 
gE oy meet 565,024,000 
ss ess 706,280,000 
ES Re ee ae 494,396,000 


The gradual reduction during the last six days kept 
the gage readings at Aswan practically steady until 
the approaching flood commenced to raise the river 
level. In the regulation of this supply passing out of 
the reservoir, the object in view was to maintain a 
Steady rise in the river, so as to meet the steadily 
increasing demand in Middle and Lower Egypt by at 
least an increasing supply. 

To what extent this regulation attained the desired 
object may be gathered from the report of Mr. Ver- 
oe I. G. I., who asserts therein that one-third of 
Presa — supply of Middle and Lower Egypt was 
Pa Tom the reservoir during June and July. 
wands was a severe dearth of water during the latter 
Pa, oe without the aid of the reservoir would 
rs n disastrous. The regulation of the discharge 

Tough the sluices of the barrage is always a deli- 
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cate and difficult operation, entailing very careful cal- 
culations and observations. During this year under 
review the difficulties in this direction were consider- 
ably augmented, owing to the fact that operations 
upon the construction of the extensive aprons for 
protecting the dam were in progress, so that only part 
of the sluices could be used. 

The division of the summer supply of the river be- 
tween Middle and Lower Egypt differs each year, owing 
to the annually-increasing perennial area added to the 
former district by the conversion of the basins. An 
estimate was made o7 the “Sefi” areas, upon which was 
based the proportion of the supply to be given to each. 
It was thus arranged that the discharge withdrawn at 
Asyut for Middle Egypt should be 30 per cent of the 
discharge of the Delta canals plus 35,314,000 cubic 
feet of water per day. To render this arrangement 
practicable, the discharges of the Ibrahimiyah and 
Delta canals were interchanged. It was found feasible 
to adhere to this arrangement fairly closely until the 
end of the rotations, when the Ibrahimiyah canal took 
all it could draw with the level permissible above the 
Asyut barrage. 

The regulation of the latter barrage was commenced 
early in February, and the maximum head attdined 
during the summer irrigation was 62.9 inches. Regu- 
lation was continued throughout the flood on both the 
Delta and Asyut barrages. The whole of the gates, 
both upper and lower, of the Asyut dam were com- 
pletely shut down during a great part of the flood. 

Owing to the indifferent conditions prevailing, a 
decree was issued whereby the irrigation of fallow 
lands for the planting of flood durrah crops was pro- 
hibited from May 15 to July 28, before which date it 
was impossible to remove the restriction. The late 
date at which it was suspended was productive of 
several complaints, but it was found impossible to 
remedy the matter by a single day. The discharge 
from the Delta canals on the date of its removal was 
nearly double the minimum discharge, and yet the 
most difficult time of the whole year was the following 
week. The same decree was attempted in Middle 
Egypt; but owing to its novelty, due to the fact that 
this was the first time it was attempted, combined 
with the shortness of the notice, it was not siccessful, 
though it will be imperative to enforce it during sub- 
sequent years. : 

The summer rotations in Lower Egypt commenced 
generally on May 1, and ended between August 26 and 
September 1. A start was made with a 21-day rotation, 
that is to say, 6 days’ watering followed by 15 days’ 
stoppage, for ordinary crops, and a 9 days’ rotation 
comprising a 4 days’ watering followed by 5 days’ 
stoppage for rice crops, respectively. As this supply 
fell short of the actual requirements, these periods be- 
tween waterings had to be increased, and the periods 
of working reduced at the tails of sections. It is cal- 
culated that for a 21-day rotation the discharge at the 
Delta canals should not be less than 1,536 million cubic 
feet of water per day. As this discharge could not be 
attained until July 10 the greatest difficulty was ex- 
perienced in distributing the supply. Had the culti- 
vation of rice been suppressed—a step which would 
have promoted considerable dissatisfaction—a _ dis- 
charge at the Delta of 1,306,618,000 cubic feet would 
have been adequate, and Mr. Verschoyle contends that 
the only means of insuring this end is the restriction 
of the rice area. 

In Middle Egypt summer rotations were commenced 
between April 1 and 15, and continued until nearly 
the end of July. In the old perennial area a 19-day 
rotation was started, which was gradually increased to 
22 days, and once in July to 23 days. 

During the period of 88 days from May 1 to July 
28, when the rotations were in force, it is estimated 
that the mean discharge available in the Delta was 
1,563,467,381 cubic feet per day. The area under or 
dinary crop was 1,414,642 acres, and under rice 178,142 
acres. On the basis that each acre of rice is equiva- 
lent to 2 acres of ordinary crops, this gives an average 
of roughly 890 cubic feet per acre of rice, and 1,780 
cubic feet per acre of ordinary crops per day. Such a 
maximum and minimum, as Mr. Verschoyle rightly 
points out, is very short commons; and it means, he 
continues, that in three years’ time, if no extra source 
of supply is available meanwhile, in a year like 1905 
the summer rice cultivation will have to be totally 
suppressed and a very severe rotation adopted for 
other crops. 

With regard to the flood, the commencement of the 
rise was very late and the levels during August very 
bad. In September the levels improved and saved the 
situation, but the fall in October was very rapid. The 
maximum levels on the Aswan gage for 1905 and the 
five previous floods are as follows: 


Inches. 
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Thus it will be seen that though the flood of 1905 
was not so bad as the very low floods of 1877, 1899, 
and 1902, it was worse than those of 1888 apd 1904. 
Warning of the pending state of affairs was duly ex 
tended in full time, and the instructions obtaining for 
the regulation of supplies to the basins in such times 
of drought were issued. The Irrigation Department, 
however, have now become so skillful in their dealings 
with bad floods, that it is scarcely poasible for any 
improvements in their methods to be made, bui at the 
same time such contingencies tax their skill to the 
utmost, cause considerable anxiety, and entail cease- 
less vigilance on their part, since the slightest mis- 
take might promote serious consequences. 

The areas of Sharaki, despite the abnormal condl- 
tions prevailing, were considerably reduced, as com- 
parison with the previous low years will show: 


Acres 
eb nouaa. cance adtieda 776,611 
a as. 4 as dec abe 277,183 
IR eS ERE Pere 
I iia ik nis ha 0h weit shieniababied iit 122,522 
J SRE os epee kak 48,277 
i th a a a a te $4,052 


conditions this could by any means be reduced in ex- 
tent. Although the area actually left unirrigated is 
comparatively small, still there is a very ‘much larger 
area which receives very inadequate irrigation in @ 
bad flood, and the series of low floods during recent 
years has resulted in a deterioration of a considerable 
amount of basin land. Attempts are to be made to 
remedy this defect in the Keneh province, which suf 
fers severely, by a barrage now in course of construe 
tion by Sir John Aird & Co., of London, who carried 
out the dams at Aswan and Asyut, across the river 
at Isna for regulating the flood levels. This work and 
the subsidiary canals will be completed abeut the end 
of the year 1909. The greater part of the unwatered 
area in 1905 was on islands and on the river foreshores, 
Such localities lying outside the basin area are conse 
quently impossible to protect 

Sir William Garstin considers that for the country 
to have passed through such a critical year with no 
loss of the summer crop, and with such an insignificant 
area of “sharaki,”’ constitutes a remarkable achieve 
ment, and reflects great credit upon the irrigation De- 
partment, at the same time conclusively testifying to 
the fact that the costly barrages of Aswan and Asyut, 
far from being the failures the pessimists would have 
us believe, are slowly but surely working out the sal- 
vation of Egypt. 

_— — + 0 ——— 
A Curious Madagascar Plant. 

In a paper presented to the Académie des Sciences, 
M. Hanriot gives an account of the active subsiances 
which are contained in the Tephrosia Vogelli. The 
leaves of this plant and neighboring species are used 
for fishing by the natives of Madagascar and the east 
coast of Africa. The plant is crushed and the puip 
macerated with a little water; then it is put In tbe 
pond or river at different places, especially in slow 
streams. Soon the fish become paralyzed and mount 
to the surface. They can then be caught by hand and 
eaten without danger. M. Hanriot secured « quantity 
of the dried plants and isolated the different principles, 
first making a study of the leaves. The dried leaves 
are somewhat less active, however, than the green 
ones, but retain most of their properties. He distilis 
the alcoholic extract of the leaves in a current of water 
vapor, and this brings over a liquid which is separated 
in part by decanting. This oily liquid he calls tephrosal 


The non-distilled part is evaporated in vacuo, and from 
it, by means of chlicroform and ether, he obtains a col 
orless crystalline substance called tephrosine As re- 


gards the liquid substance tephrosal, it i ‘ rone. 


smelling liquid having the formula C,,H,0 and 

tile. It begins to distill in a vacuum at about 60 deg 
Cc. It is but slightly soluble in water, but more so in 
alcohol and ether. Its aqueous solution reduces am 
moniacal silver nitrate and cupro-potassic liquid in the 
cold, and it restores the color to fuchsine when it has 
been removed by sulphurous acid. Coming to the solid 
substance tephrosine, it is formed of small, brilliant 
prismatic crystals, melting at 187 deg. C. and velstile 
at a high temperature with partial decomposition. It 
ean be distilled in Water 
will hardly dissolve it, nor alcohol, but it is easily dis- 
solved in acetone or chloroform. Tephrosine does not 
contain nitrogen, and it answers to the formula C,,f. 
Oy, being a neutral body. In chloroform sclution, it 
will combine with bromine. This solution, when evapo 
rated, gives a yellow residue which is very soluble in 
ether, whence methyl spirit precipitates it. Different 
experimenters have isolated, even from the Tephrosia, 
a number of analogous principles having toxie prop 
erties for fish, Among these are timboine, taken by 


vacuo without changiug 


Pfaff from the Timbo plant, also the dorride and the 
pachyrizide, isolated by Van Sillevold from the Derris 
elliptica and the Pachyrizus angulatus, but these bod- 
ies, although analogous, are not 
above. 


identical with the 
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SEAL HUNTING ON THE ICE FLOES OF THE NORTH. 
BY ALLEN DAY, 

One of the most perilous of the world’s vocations, 
but one in which an army of from five to seven thou 
sand men take part, is the seal hunt, as it is called 
The scene of the hunt is the ice fields which drift 
southward in the spring of each year from the Arctic 
regions, and a bleaker or more desolate region could 
scarcely be found than this great icy waste. The 
prey of the seal hunters, however, is of enough value 
to tempt them to brave the rigors and dangers, for 
the hair seal which is their quest is of especial value 
Not only is its coat valuable, but the blubber of the 
young yields an oil much prized for different purposes 

The Arctic current which sweeps southward through 
the ocean along the coasts of Labrador and Newfound. 
land carries with it a variety of animal life, being 
one of the great feeding grounds for deep-sea fish 
such as cod and mackerel, The low temperature of 
the waters, and the fact that for such a large portion 
of the year great masses of ice drift upon them, rang 


ing from the glacial berg to the floe, render the Arctic 


current a fit habitat not only for many varieties of 


fish, but for the seal referred to The ice floes form 
the cradle of the young, where they are cared for by 
the mothers during the first few weeks of their exist 
ence The fine pelt which forms the coat of these 
young seals is especially prized by the seal hunters, 
for the reason that it can be manufactured into leather 
which is utilized extensively for making trunks, boots, 
as well as book bindings. The oil referred to com 
mands @ high price, being used for illumination, for 
lubrication, and for the manufacture of fine toilet 
808 DS 

There are four species of seals in the waters around 
Newfoundland and Labrador—the bay seal, the harp, 
the hood, and the square flipper. The bay seal is local 
in its habits, does not migrate like the others, but 
frequents the mouths of rivers and the harbors near 
the coast. It is never found on the ice. Mostly 
taken in nets, it is commercially of small importance. 
The harp seal—the seal of commerce—is so called 
from having a broad curved line of connected dark 
spots proceeding from each shoulder and meeting on 
the back above the tail, and forming a figure some- 
thing like an ancient harp. The hood is much larger 
than the harp. The male, called by the hunters “the 
doghood,” is distinguished from the female by a singu- 
lar hood or bag of flesh on his nose. When attacked 
or enraged, he inflates this hood so as to cover the 
face and eyes, and it is strong enough to resist seal 
shot. When thus protected, he can be killed only by 
shooting him in the neck and the base of the skull. 
The doghood fights desperately in defense of his mate 
and young ones, and if they are killed he becomes furi- 
, inflates his hood, while his nostrils dilate into 
two huge bladders. His appearance is now terrific, 
anc with uncouth floundering leaps he rushes on his 
foe. instances have occurred where a fight between 
an old doghood and five or six men has lasted for an 
hour; and sometimes a hunter is fearfully torn, and 
even kilied, in the encounter. The square-flipper seal 
is the fourth kind, and is believed to be identical with 
the Greenland seal; it is from twelve to sixteen feet 
in length. It is only occasionally met with in these 


ous 


SeAS 

The seal industry of Newfoundland is determined by 
the migratory movements of the seals. These are as 
regular as the flow of the Arctic current. About the 
middle of February their young are born on the ice 
fields off the northeast coast of Newfoundland. The 
young are suckled by their mothers for six weeks, and 
about the Ist of April they take to the water. Early 
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in May they commence their northerly movement in 
company with their young, shaping their course for 
the Greenland seas, where they spend three months. 
As the early Arctic winter sets in with September, 
they begin their southern migration, keeping ahead of 
the ice as it forms, and moving toward the coast of 
Labrador, feeding in its fiords and bays as they move. 
Small detachments seem to lead the way. Days are 
occupied in passing certain points, and the sea as far 
as the eye can reach seems filled. This great army 
on its march may well impress the beholder with the 

















Seals on an Ice Floe. 


idea of the vast number of seals, on whose ranks the 
hunters make their annual onslaughts. 

Having reached the Straits of Belle Isle, separating 
Newfoundland from Labrador, one division enters the 
Gulf of St. Lawrence, the other moving along the east- 
ern shores of the island, feeding in its bays and inlets, 
but both divisions steadily going south. Toward the 
close of the year they have reached the Banks, these 
being their southern headquarters, as the Greenland 
seas are their northern. The Banks are ever swarm- 
ing with fish, and on these the seals feast till the be- 
ginning of February. Then they commence their 
northern migration to meet the Arctic ice, on which 
their young are to be brought forth and cradled. By 
the 10th or 15th of February they have reached the 
ice-fields descending on the Arctic current. These 
great floes are the birthplaces of thelr young. 

The seal hunt is conducted by picked men from 
the island of Newfoundland, usually fishermen who 
are accustomed to long voyages on this portion of the 
Atiantie. Only strong and hearty men are allowed to 
secure a berth on the sealing steamers. The vessels 
are strongly constructed, so as to withstand not only 
the winter gales in the North Ajjantic, but also the 
pressure of the ice masses in which they are frequently 
imprisoned. The hulls are usually composed of wood, 
but the bow is generally filled with timber for several 
feet, in order that the ship may ram the ice in work- 
ing a passage through it without being injured. The 
bow and hull below the water line are also further pro- 
tected with iron plates. All the vessels carry sails, 
and are provided with steam power as well. Some of 
them are noted in Arctic exploration, having gone far 
north in the quest of the pole. 

The voyage of the seal hunters may last for two 
weeks or six weeks. It all depends on how soon the 
lookout sights the seals coming down on the ice fields. 
If the “seal pans” are reached at night, the presence 
of the animals is frequently recognized by the whimp- 
ering of the young, which can be heard a long distance. 
As soon as the ship reaches the habitat of the ani- 
mals, it may be moored to the edge of the ice-field or 
may remain in the open water near by. Every man who 
can be spared is landed, and immediately the work of 
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killing begins. A blow on the nose from a gaff, heay. 
ily shod with iron at one end, fractures the thin skull 
of the young seal, and in the vast majority of cases 
it feels pain no more. Death is instantaneous. Ina 
moment the knife is at work. The skin with the aq. 
hering fat is detached rapidly from the carcass, which 
is left on the ice, still quivering with life, though there 
is no sensation, the movements of the muscles being 
merely mechanical, and caused by contact with the 
icy surface. In fact, death comes to the young “white. 
coats” far quicker and with less pain than to animals 
slaughtered by the butchers. The pelts, as the skins 
and adhering fat are called, are then bound up ip 
bundles and dragged over the hummocky ice to the 
side of the steamer. . 

As already stated, the old seals frequently attempt 
to defend their young, and are killed as well. The 
skull and the hide of the dog seal are frequently go 
thick that he cannot be killed with the gaff used on 
the younger ones. He is then shot with a rifle. Each 
squad of seal hunters carries at least one gun intend- 
ed for this purpose. The men do not cease in their 
work until there are no more victims or night closes 
in. Sometimes they get several miles away from the 
vessel, and are obliged to remain on the ice cake until 
morning. This is a very perilous situation, for the 
reason that at times gales come up which break the 
fields into small pieces, or blizzards come in which 
many a hunter has been frozen to death. 

When the vessel reaches port with her cargo, the 
skinners go to work and separate the skins and the 
fat. The former are salted and stored for export. By 
means of steam-driven machinery, the fat is cut up by 
revolving knives into minute pieces, then ground finer 
by a sort of gigantic sausage machine, afterward 
steamed to extract the oil, and then exposed for a time 
in glass-covered tanks to the action of the sun’s rays, 
and finally barreled for exportation. The annual 
eatch of seals ranges usually from 200,000 to 300,000. 
Nearly all of the skins go to the United States. 

The cargoes of seal pelts are, of course, large or 
small, according to the number of animals found on 
the ice. Sometimes a steamer may fill her heid in 
two weeks. Another may be out for six weeks, and 
return only with a few thousand skins. Much depends 
upon the skill of the captains in locating the seal 
patches, and as the ice-fields may be ovcr a hundred 
miles in breadth and of unknown length, the sealer 
may be weeks running along the edge of the field be 
fore he sees any dark spots which show the presence 
of the prey. Occasionally, however, the vessel comes 
into St. Johns harbor with the broom aloft which 
shows that she has been unusually successful. One of 
the largest cargoes ever brt**ght to this port was that 
of the steamer “Neptune,” whose crew secured 42,000 
seals in eighteen days, the pelts filling not only the 
hold, but being piled upon the decks as well. 
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A paper recently read by Prof. O. P. Hood before 
the American Society of Mechanical Engineers gave 
the results of a test of a high-duty engine used in 
connection with an air compressor. The engine is 
quadruple-expansion, uses steam at 250 pounds pres- 
sure, and is provided with a feed-water heating sys- 
tem which obtains a large credit of heat from the en- 
gine to return to the boiler. The duty of the engine 
per million heat units, based on the indicated work, 
is 194,930,000 foot-pounds. The heat used per hour 
per indicated horse-power is 10,157 B.T.U., establish- 
ing a new record for a steam engine 9 per cent below 
the best previous record. The thermal efficiency of the 
engine exceeds 25 per cent. 




















*Uniacing” Men Disengaging the Seals from the Towing Ropes. 
HOW SEALS ARE KILLED OFF THE COAST OF LABRADOR. 


The Dog Seal Was Shot and the Mother and Cub Clubbed with the Gaff. 
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THE NORTH CAROLINA-VIRGINIA INLAND WATERWAY. 
BY H. L. WILSON, 

which recently adjourned passed one 

rtant, if not one of the largest, rivers 

Among other 


The Congr 
of the most ! 


and harbot n recent history. 


provided recognition of the North Carolina- 


things it 
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transportation, because of the terrible dangers of 
Cape Hatteras, the “Deadly Diamond” as the shoal is 
known, and the famous Hatteras “saw teeth,” which 
supply the victims for the “Graveyard of the Atlantic,” 
Small boats, barges, and lighters carrying freight sim- 
ply do not attempt the outside passage, ten months in 


























Abandoned Cutting on Route of Canal, Showing Character of Country. 


Virginia inland waterway, which has been before the 
public for some seven years, and for which surveys 
were authorized in the rivers and harbors acts of 1902 
and 1905 

The reports of the engineers making these surveys 
considered carefully all available routes, and decided 
that two were so nearly equal in advantages and dis 
advantages that the monetary consideration alone 
should form the deciding factor. 
known as the Albemarle and Chesapeake canal and 
the Cooper Creek routes respectively, the former con- 


These two routes are 


templating the purchase of the already existing Albe- 
marle and Chesapeake canal, which connects Chesa- 
peake Bay via Elizabeth River with Currituck Sound; 
and the latter neglecting the purchase of that canal 
and digging a new one from Elizabeth River to Cooper 
Creek, a branch of the Pasquotank River, which is an 
arm of Albemarle Sound. With the purchase price of 
the already existing Albemarle and Chesapeake canal 
at a figure not exceeding $5i),000, the former is recom- 
mended. If the price asked is higher, the latter route 
While no expression of opinion 
which is in any way official can be obtained from the 
canal company, it seems to be the general impression 
that the amount named is sufficient to make the pur- 


is recommended. 


chase assured 

The objection which has always been urged against 
the construction of this waterway is that it is a purely 
local measure, benefiting people of a comparatively 
small section. Its friends, however, vigorously combat 
this view, and bring forth in substantiation of their 
claims a number of facts and statements which are 
worthy of consideration. There is no doubt of the fact 
that coast trade, as far as low-price freight is con- 
cerned, is practically a non-existent factor in southern 


the year, on account of the difficulty of rounding the 
Cape and the danger of going ashore on the shoal, 
with a total loss of property and an almost equally 


399 


complete inland passage to be made from Chesapeake 
Bay to and through Beaufort Inlet, below both Capes 
Hatteras and Lookout 

Commercial organizations throughout the South 
have indorsed the measure, and the southern delega- 
tions haye stood for it in a solid mass, but until this 
last Congress it has always been throttled in commit- 
tee. This time, however, in spite of the opposition 
of Chairman Burton, the appropriation was made. 
Unfortunately, the appropriation considers only a 10- 
foot depth of the canal, in the face of the emphatic 
reports of the engineers that a 12-foot canal was what 
was wanted and a 10-foot canal totally inadequate to 
the needs of those who will use it. The reason ifs 
plain. The most economical barge, of moderate size, 
is the barge with a 10-foot draft. That is, consider 
ing first cost, insurance, carrying capacity, speed, and 
towage charges, a barge of 10 feet draft pays better 
than one of 8 or one of 12. Consequently, a 12-foot 
canal and sound dredging was indicated—-Congress 
provides a 10-foot waterway. It is pointed out that a 
10-foot canal really means nearly 12 feet, as more is 
always excavated rather than less. It is also easily 
seen that in future years a comparatively small ap 
propriation will add the additional two feet—much 
easier to obtain than was this original recognition. 

The local benefits are enormous. An immense ter- 
ritory, with one of the greatest systems of natural 
waterways in the world, is landlocked, because there 
is no opening to the landlocked waters save through 
the canal to Chesapeake Bay. None of the inlets to 
the various sounds—Bogue Sound through Beaufort 
Inlet, Pamlico Sound through Whalebone, Ocracoke 
and Hatteras Inlets, or the upper end of Pamlico 
Sound near Croatan and Roanoke Sounds through 
New and Oregon inlets—is available, since 
passageways are continually choked up with drifting 


these 




















Canal Connections with Natural Bodies of Water Will be Frequent, Where the Canal Enters a Smail 
Lake, as Shown in This Photograph. 


certain total loss of life. The opening of the inland 
waterway will completely circumvent these dangers, 
as a glance at the map will make evident, allowing a 
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Lock of the Present Albemarle and Chesapeake Canal; to be Widened When Incorporated in the 
New Waterway. 


THE NORFOLK AND BEAUFORT CANAL, 


sand, which piles up almost as fast as it is taken 
away, with the exception of Beaufort Inlet, where the 
waterway will empty into the ocean below Lookout. 
But Core Sound is so shallow that Beaufort Inlet, 
even if dredged without the construction of the water 
way, would give no available inlet without great 
cost to the various sounds which form the inland 
water system of the North Carolina coast. 

As the project stands at present, the surveys have 
all been made, and $550,000 appropriated to do the 
work on the third division; that is, the lower end 
of the route. This includes four miles of solid exca 
vation from the Neuse River to Beaufort Iniet through 
Core Creek—the only solid excavation necessary in 
the entire route, if the Albemarle and Chesapeake canal 
forms a part of it. According to the estimate of the 
engineers in the last report, this excavation and the 
dredging necessary to open Pamlico Sound to the third 
division—to connect the sound to the ocean, in other 
words—would amount to: 

Excavation, 4,120,000 cubic yards 

Length of cuts, 14 miles. 

Cost at 12% cents per cubic yard, $515,000 

Right of way, 600 acres at $25 per acre, $15,000 

Bridges, $20,000 

Total estimated cost, $550,000 

Total length of route, 50 miles 

The ideas in commencing work on the third division 
instead of the first are several in number In the 
first place, it will immediately open the ocean to all 
the existing light-draft traffic of the various sounds 
In the second place, it will immediately put behind 
the most objectionable part of the work, the solid ex 
cavation; and in the third place, it will allow plenty 
of time to make the purchase of the Albemarle and 
Chesapeake canal, or to lay plans for the digging 
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the Cooper Creek canal, in the unlikely event that 
the canal could not be bought. There is no question 
that the establishment of the new route will make the 
Albemarle and Chesapeake canal a useless property, if 
s owners insist on retaining it, consequently it is 


considered a foregone conclusion that they will sell 


rather than suffer a loss. The price dictated by the 
énzineers was simply the one which would be eco 
nomical for the government to make the purchase 
with—and is in no way a “force-out price.” It is 


moreover, a large and therefore more than fair price 
for the length of cut it is designed to purchase 

The mechanical and engineering difficulties are few 
and small in number The earth is soft clay and sand 
mixed, easy to remove with steam shovels and 
dredges. The climate is somewhat malarious, but 
the opening of almost all new waterways is that. In- 
sect pests will probably prove a minor vexation. It is 
not known, and cannot be known, whether all the 
dredging excavations in the various sounds will result 
in permanent channels, particularly in the narrow 
Croatan Sound, where a stronger current and higher 
waves are met with than in any other place on the 
route But the engineers reeommended a mainten 
ance plant, and a certain amount to be appropriated 
yearly for keeping the waterway open, rather than 
submitting this part of the work to contract; and 
uch a recommendation will undoubtedly be adopted. 
{if Croatan or Currituck Sound fills up the dredged 
channels, therefore, the maintenance plant will simply 
be kept busy upon them when necessary, dredging out 
what the waves and wind fill in, very much as dredges 
are almost continually at work on the large and im 
portant channels in the great harbors of the world 

The photographs show the character of the work 
to be done, and there is one class of structure which 
need not be repeated, namely, wooden revetment for 
the banks; this is admitted by the present Albemarle 
and Chesapeake canal management to have been an 
unnecessary investment and practically a waste of 
money 

Work will probably be started as soon as the season 
opens, and continued right along, further appropria 
tions being called for as the work progresses. The 
entire waterway will be built, of course, by United 
States army engineers 
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The British Naval Programme for 1907. 

Pursuing the policy adopted for 1906, the British 
naval programme for the ensuing year shows a still 
further reduction, the estimates for 1907 being $7 
135,000 below those of the preceding year. The total 
sum required for the naval defenses for the current 
year ts $152,212,045, of which total the expenditure 
upon new construction will absorb $40,500,000, a re 
duction of $5,675,000 as compared with the app” pria 
tion to this end for 1906. According to the rarlia 
mentary papers devoted to the question, many im 
portant innovations are to be made during the coming 
year, the most important feature of which is to be the 
creation of a new striking force to be known as the 
Home Feet. 

The constructional programme is of great impor 
tance, emphasizing as it does the complete success 
that has attended the evolution of the “Dreadnought” 
class of battleships. At least two similar vessels are 
to be laid down, the number to be increased to three 
should the coming discussion among the powers at 
The Hague Conference regarding the limitation of 
armaments prove abortive. These vessels will be of 
somewhat larger dimensions and displacement than 
the “Dreadnought,” and the experience that has been 
galned with the latter vessel in regard to armament 
details of construction, and motive power will be ad 
vantageously incorporated in the proposed warclads 
Furthermore, an improved design of heavy gun, trials 
with which have proved eminently successful, is to 
be adopted for the arming of these vessels, but par- 
iiculars concerning their caliber and so forth are 
withheld In addition, 1 fast armored cruiser, 5 de 
ubmarines are to 


atroyers, 12 torpedo boats, and 12 
be commenced With the exception of 1906, when no 
eruisers were laid down, the present is the smallest 
British cruiser programme on record. It is generally 
realized, however, that the coming of the “Dread- 
nought” class of bcttleship, which has not yet been 
fully proved, places the cruiser in a somewhat tran- 
sient stage, and the present decision to limit strictly the 
number of cruisers is influenced by these conditions 
During the past year 4 first-class battleships, 3 
mored cruisers, 11 submarines, and 7 first-class 
torpedo boats have been completed and passed into 
he navy, while there are at present under construc- 


tien 5 battleships. 7 armored cruisers, 17 first-class 
torpedo boats, 8 ocean-going destroyers and 12 sub- 
marines 

During the trials of the “Dreadnought” great secrecy 
was maintained concerning the behavior of the tur- 
bines with which it is equipped: but that this pro- 
pelling machinery is eminently adapted to naval re- 


quirements under all and varying conditions is sub- 
stantiated by the statement that “the results obtained 
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in the ‘Dreadnought’ and in the other turbine-propel- 
led vessels which have been completed this year justify 
the adoption of this type of propelling machinery for 
his Majesty’s ships, and this policy is being continued 
in all war vessels of this year’s programme.” It will 
thus be seen that the year 1906 marks an important 
era in naval engineering by the virtual passing of the 
reciprocating engine by the rotary motive power, so 
far as Great Britain is concerned 

The decision to constitute a new striking force by 
the creation of a Home Fleet, due to the readjust- 
ment of the balance of power in consequence of the 
Russo-Japanese war, is of far-reaching importance. 
By the distribution of the naval strength the present 
nucleus crews of ships in the first fighting line will 
be considerably augmented, while there will be com- 
plete manning of squadrons of six battleships and 
six armored cruisers which will not leave home waters. 
In addition to these 12 first-class ships, there will be 
48 destroyers with full crews, some small cruisers, 
and the requisite auxiliaries concentrated at the Nore, 
and these will be maintained on a footing ready for 
any emergency) The term “in reserve” will no longer 
be applicable, since all sea-going ships in home ports 
not belonging to fleets or squadrons will become ap- 
portioned to the Home Fleet, and will be so main 
tained as to be able to proceed to sea with full crews 
at a few hours’ notice. 

During the past year a considerable improvement 
has been effected in regard to the gunnery. In battle 
practice, by which the gunnery organization of the 
ship as a whole is tested, and which is therefore the 
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Map Showing the Route of the Norfolk and Beaufort 
Canal for Which Congress Has Recently 
Appropriated $550,000. 


best criterion of efficiency, the average number of 
hits per ship was practically double that of the previ- 
ous year, notwithstanding the fact that the 1906 tests 
were of a more severe nature, the mean range having 
been increased to 1,000 yards, and the time available 
for firing restricted to one minute or less. 

In the gunlayers’ test with heavy guns, the average 
number of points obtained per man was 80.065, repre- 
senting an increase of 11.805 per man upon the previ- 
ous year; or comparing the percentage of hits to 
rounds fired, it was 71.12 as compared with 56.58, 
With regard to the quick-firing guns, the percentage of 
hits to rounds fired rose from 21.63 in 1905 to 34.53 in 
1906. In the battle practice of the torpedo-boat de- 
stroyers the increase was equally well maintained, the 
percentage of hits to rounds fired being 20.05 in 1905 
to 34.6 in 1906. This improvement is general through- 
out the whole fleet, and is not confined to a picked 
selection of crack ships. As a result, the British fleet 
as a whole, both as regards vessels and personnel, is 
in a greater state of efficiency than it has been be- 
fore for a number of years, and this improvement 
gives every prospect of being well maintained. 





The United States Drainage Commission tests have 
shown that the best circumferential velocity for the 
impellers of centrifugal pumps is approximately 50 
feet per second. This would represent, for example, a 
whirl velocity through the discharge of the impellers 
of, say, from 30 feet to 40 feet a second, which velocity 
must be slowed down to 12 feet per second or less in 
the discharge piping connected with the pump. 
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Correspondence. 
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The Moth and the Flame, 








To the Editor of the Screnriric AMERICAN: 

Ar interesting article, “The Moth and the Flame,” 
which appeared in the ScientTiFiIc AMERICAN some time 
ago, is undoubtedly correct. 

One night as I came upstairs to my room I heard 
the buzzing noise of a large number of moths beating 
against the window in trying to get through. It was 
very dark in the room, but the window was somewhat 
illumined by moonlight, and for that reason the moths 
were trying to get out by way of the window. I am 
satisfied that for them lightward means outward, while 
darkward means inward. 

As soon as I struck a match, for the purpose of 
lighting the lamp, they all rushed toward it, appar. 
ently assuming that there was an opening. 

After the match was out they flew around a little 
and then returned to the window. As soon ag I 
noticed this, I remembered what I had read, and 
tried the experiment again, with the same results, 

When the second match was out, I lighted my lamp 
with a third one. After the lamp had been burning a 
few seconds, they left the window and rushed against 
the chimney again and again. This, according to my 
opinion, is pretty good proof of what the writer of 
the article mentioned above told the readers of the 
ScIENTIFIC AMERICAN some time ago. 

New Braunfels, Texas. W. Mirrenporr. 
~ ee ne ee? 

The New Army 14-Inch Gun, 
To the Editor of the Screntiric AMERICAN: 

According to the Army and Navy Journal, it is the 
intention of the Ordnance Department to build three 
l4-inch guns at once. This would indicate that the 
department intends to build these guns and mount 
them for service without subjecting one to an endur. 
ance test. If such is the intention, it seems te be 
a very unwise and dangerous plan, for an emergency 
might arise and these guns be found to be unfit for 
service after a very short action. 

{1 am sure it is unwise to build the proposed 14-inch 
guns for many reasons to which you have called at- 
tention in your valuable paper, such as higher angle 
of elevation, shorter danger space and danger zone, 
heavier ammunition, longer time of flight, fewer shots 
in a given interval of time; to say nothing of the ex- 
pense involved in building them. There is another and 
far weightier reason for not building them:—the ob- 
ject desired—a longer-lived gun—will not be obtained. 
Especially is this true if the department builds, as 
the chief of ordnance has reported it will, a 14-inch 
gun as light or lighter than the present 12-inch gun 
which it is to replace. I am sure it will be no 
longer-lived; in fact, I should not be surprised if it 
proved to be even shorter-lived. 

The short life of a gun is due to scoring or erosion. 
This scoring results from two causes. The first you 
have several times pointed out, i. e., faulty obturation 
before and at the time the rotating band takes the 
rifling. The second cause, which increases the effect 
of the first cause and carries the effect farther down 
the bore, has been apparently overlooked by investi- 
zators of this question. 

In building guns the bore is placed under a condi- 
tion of initial compression either by shrinkage or by 
winding wire under a tension. In either way the 
effect is the same: the bore of the gun is made smaller 
by this compression. Now in action, the pressure of 
the powder gases tends to overcome this initial com- 
pression and so must enlarge the bore of the gun 
while it is at the same time compressing the heel 
of the shot. This leaves a space through which the 
gases rush past the rotating band and score the walls 
of the gun. 

The first of these two causes has been recognized 
by Major Peirce, of the Ordnance Department, in his 
investigation of the scoring in shoulder arms. The 
effect of the second cause is not so great in the 
shoulder arms, for the reason that the scoring effect 
is overcome once the bullet is well seated in the bore, 
by the upsetting of the bullet by the pressure of the 
powder gases against its base, and the further facts 
that the bullet has a long bearing surface and a di- 
ameter of 0.308, while the diameter of the bore at the 
bottom of the grooves is but 0.306 and the shoulder 
arm is rifled with a uniform twist. 

This expansion of the gun under pressure accounts 
for the fact that the scoring is greater on the lands 
than in the bottom of the grooves, for when the bore 
is expanded away from the shell by the powder 
pressure,. the tendency of the gases to move in @ 
straight line carries them across the lands which, 
offering the more vulnerable surface, are the more 
scored. It also accounts for the fact that with the 
same pressures and velocities the greater the bore 
the shorter the life of the gun, for under the same 
pressure a 12-inch gun would expand twice as much 
as a 6-inch gun and cause the gun to score at least. 
twice as fast. This is true with the thickness of the 



































APRIL 13 LOK 7. 
in in proportion to the caliber of the 
intention of the department not only 
thickness of the walls of the gun 
o the caliber, but to have them actually 


walls of th 
gun. It is 

not to have 
proportional: 


thinner than the walls of the present 12-inch gun. 
Under such conditions I am sure the proposed 14-inch 
gun will expand as much under the pressure necessary 
to give 2,000 f. s, as does the bore of the present 12- 


to give 2,500 
more and be 


under the pressure necessary 
as much or 


inch gun 
f. s. and the 
even shorter-lived 

From a careful study of the star-gaging reports of 
the two 6-inch recently tested at Sandy 
Hook, I am convinced that with proper banding and 
uniform twist of rifling the life of the gun can be ma- 
terially increased without reducing the present serv- 
I am positive it is possible so greatly to 
render it unnecessary to 


refore score 


wire guns 


ice velocities. 
reduce the scoring as to 


reduce velocities and to permit even of increasing 
them. 
I regret and deplore the expenditure of so much 


money to build guns which, once it is proved that 
seoring can be materially reduced, will ,be so much 
scrap steel. Why not build 12-inch guns on the lines 
of the two 6-inch wire guns recently tested at Sandy 
Hook? Such guns would give the required 2,500 f. s. 
with pressures far below 30,000 pounds, and with 
proper banding and uniform twist of rifling would 
have a life of fully 300 rounds. They would have the 
additional advantage, once it is proved that scoring 
can be materially reduced, of having a service velocity 
of fully 3,500 f. s. and still have a life of fully 300 
rounds, J. H. Brown. 
—_— SD +- 0  O 
Gyroscopie Action of Electric Locomotives 
on Curves, 
To the Editor of the Screnrivic AMERICAN: 
A note by Mr. C. H. Kennison in the Screntiric 
American of March 16, 1907, upon the possible impor- 
tance of the gyroscopic action of electric motors in 





cars upon curves, gives rise to an interesting line of 
thought. Practically, it is searcely probable that the 
effect would be appreciable, although we must admit 
the existence of some such action. It may be of inter- 
est to look a little more in detail into just what vari- 
ous forces are concerned 

At the outset it is necessary to call attention to one 
very common misapprehension as regards gyroscopic 
force. It is commonly said that a wheel rotating in a 
given plane offers a resistance to any force tending to 
change the plane of rotation. This statement is not 
strictly true. If the of rotation of a rotating 
wheel is moved angularly in a given plane, the gyro- 
scopic force thus developed does not directly act to 
oppose the motion, but acts in a plane at right angles 
to that in which the axis moves, tending to deviate it 
one way or the other. This can be plainly seen by 
holding a rotating gyroscope in the hands, and at- 
tempting to move backward or forward one end of the 
axis, when it will be found that no immediate and 
direct opposition exists to the motion in the horizontal 
plane, but only a force tending to raise or lower the 
end of the axis. The fact that the gyroscopic force 
always acts at right angles to the plane of change of 
direction of the axis cannot be too strongly impressed 
upon the mind. What is commonly spoken of as the 
resistance of the wheel to a change in its plane of 
rotation is only a secondary effect of the gyroscopic 
force, and is very prettily illustrated in the ordinary 
£yroscope 


axis 


form of gyroscope, the axis when 
first released falls vertically. The gyroscopic force, or 
couple, as it really is, not act in any way to 
oppose this fall, but simply to deviate the direction of 
motion from the vertical. The axis therefore takes an 
inclined path. As the path becomes more and more 
inclined, the gyroscopic force, always at right angles 
to the plane of motion of the axis, is directed more 
and more upward, gradually destroying the fall and 
deviating this motion into the horizontal direction. 
The gyroscopic force is now directed upward, opposing 
the attraction of gravitation. The gyroscopic force be- 
gins now to deviate the axis upward at the same time, 
becoming itself more and more directed backward. 
The path of the axis hence gradually curves upward 
until finally the axis comes to rest at the same level 
as before, but pointing in a different direction. An- 
other loop is described in a similar manner, and so on 
and on a succession of minute ares. Hence we see, 
Senerally speaking, that the gyroscopic force supports 
the apparatus, not by direct opposition to the falling, 
but secondarily by its ability to deviate the motion of 
the end of the axis into the series of little ares referred 
to. A special case arises however when, by a rather 
common combination of circumstances, the axis attains 
@ certain uniform horizontal velocity, which produces 
4 8yroscopic force just sufficient to support the weight 
of the apparatus. In this case nevertheless the gyro- 
Scopic force, directly opposed to the attraction of 
sravitation, in no wise opposes the motion of the axis 
in the horizontal plane 

Let us consider now from a purely theoretical stand- 


In the common 


does 
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point the question raised by the communication above 
referred to. Assume the armature of the motor to be 
directly applied to the axle of the wheels. So long as 
the track remains straight, the plane of rotation re- 
mains unchanged, and no gyroscopic effect results, 
When the car strikes a curve however, the plane of 
rotation is forced to change one way or the other, the 
axis of rotation changing direction in a horizontal 
plane. The result is the production of a force at right 
angles to this plane, tending to raise one end of the 
axis and lower the other. An analysis of the relative 
motions concerned will show that the gyroscopic force 
acts in such a direction as to raise the end of the axis 
nearest the center of curvature of the track, that is, 
that it tends to overturn the car. The result is the 
same, no matter which way the track curves. This 
observation can be easily verified by experiment with 
the gyroscope held in the hands. 

If on the other hand we assume the motor to be 
geared to the axle so that the armature rotates in 
the opposite direction to the car wheels, then the 
tendency of the gyroscopic force is to prevent over- 
turning as the car rounds the curve. 

In either case, however, if it is granted that the car 
does not overturn, it is obvious that the gyroscopic 
force, being always directed in a vertical plane, can 
offer no opposition whatever to the change of direction 
of the car. C. M. BrRooMALL. 

The Delaware County Institute of Science, 

Media, Pa., March 18, 1907. 





To the Editor of the Screntiric AMERICAN: 

If you will allow me, I will correct the impression 
of your recent correspondents, who think the gyro- 
static effect of the rotors of an electric locomotive 
resists the angular movement of the locomotive in 
going round a curve. A rotating body does not resist 
a change of plane unless it is free to gyrate, or turn 
on another axis normal to its axis of rotation. For 
instance, a gyroscope does not resist the effect of 
gravity unless it is free to turn in a horizontal plane. 
In the case of the rotors, being held rigidly as they 
are in their bearings, the effect of gyrostatic action 
would be to simply lift on one bearing and bear down 
on the other, depending on the direction of rotation. 

Niles, Mich., March 26, 1907. W. G. BLisH. 





The Current Supplement, 


The current SuprLemMent, No, 1632, opens with a 
most interesting and exhaustive article on liquid crys- 
tals and theories of life. In this article Prof. Leh- 
mann’s experiments with liquid crystals are instruc- 
tively reviewed. The article is elaborately illustrated. 
Mr. Arthur P. Davis’s discussion of the inundation of 
the Salton Sink is concluded. An excellent paper is 
that by Mr. William North Rice on the permanence of 
continents. Those of our readers who desire to learn 
how half-tone engravings for the ScirenTiric AMERICAN 
and other publications are made should read the arti- 
cle in the SuprLeMENT entitled “The Making of a Half- 
Tone Engraving.” The chemical composition of tool 
steel and the more important characteristics of high- 
speed tools are considered by F. W. Taylor. In wind- 
ing small induction coils, that is, those giving sparks 
up to and including two inches in length, the sec- 
ondary may be formed of bare copper wire wound in 
layers on the primary helix instead of using insulated 
wire. How thus to construct small induction coils 
with bare wire is very clearly explained by-Mr. A. 
Frederick Collins. So clear is his text, and so elucidat- 
ing the illustrations which accompany it, that any one 
should be able to construct a bare wire coil by the 
mere reading of the article. Dimensions are given. 
Mr. W. H. Wakeman writes on pumping devices for 
open tank service. The shortly expected return of 
Halley’s comet renders particularly timely Mr. F. W. 
Henkel’s article on the subject 

—___>-0+2 
Official Meteorological Summary, New Work, N. Y., 
March, 1907. 

Atmospheric pressure: Highest, 30.57; lowest, 
29.55; mean, 30.07. Temperature: Highest, 75; date, 
23d; lowest, 16; date, 7th; mean of warmest day, 64; 
date, 29th; coolest day, 24; date, 7th; mean of maxi- 


mum for the month, 47.9; mean of minimum, 33.6; 
absolute mean, 40.8; normal, 37.6; excess compared 
with mean of 37 years, +3.2. Warmest mean tem- 


perature of March, 48, in 1903. Coldest mean, 29, in 
1872. Absolute maximum and minimum of this month 
for 37 years, 75 and 3. Average daily deficiency since 


January 1, —0.2. Precipitation, 3.80; greatest in 24 
hours, 1.03; date, 19th; average of this month for 
37 years, 4.08. Deficiency, —0.28. Accumulated de- 


ficiency since January 1, —2.00. Greatest precipita- 
tion, 7.90, in 1876; least, 1.19, in 1885. Snowfall, 13.8. 
Wind: Prevailing direction, N. W.; total movement, 
8.813 miles; average hourly velocity, 11.8; maximum 
miles per hour. Weather: Clear days, 
partly cloudy, 11, Fog, 13th, 14th. 


Thunderstorms, 19th, 


velocity, 58 


10; cloudy, 10; 
Sleet, 12th. 
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BRANCH RAILWAYS BY THE TELPHERAGE SYSTEM. 

The building up of a vast railroad system like that 
of the United States is marked by two distinct periods: 
the first, that in which the main arteries of treve! are 
pushed boldly out over the territory to be 
and the second, that in which these main lines are 
made accessible for the cGutlying regions they traverse, 
by the construction of branch or feeder lines. The 
railroad system of this country has passed through the 
first phase, and it is not likely that many. if any more, 
great trunk lines will be projected. Also, in the Bast 
and Middle West, the main feeders to the trunk line 
have been so far constructed, that they will serve the 
needs of the country for many years to come, The 
220,000 miles of track in the United Siates probably 
represent the sum total of trackage of the standard 
broad-gage type that would yield a profitable return 
on the investment, if it were worked with the fuli com- 
plement: of rolling stock that it is capable of carryiag. 

At the present time the railroad situation may be 
said to be face to face with yet another phase of devel. 
opment, which will consist, not in the construction of 
heavy, broad-gage track carrying heavy rolling stock 
of the standard type, but of light railways, either: of 
the narrow-gage surface, or of the light overhead type, 
cheap to construct, cheap to operate, and having a 
capacity, at least in the case of overhead lines, far ex- 
ceeding that of any known system of land transporta- 
tion. Although the narrow-gage railway has met with 
considerable favor in some European colonies, it has 
failed to meet the conditions of traffic in this country, 
its capacity being too small for heavy traffic, and its 
cost too great for the needs of those sparsely-seitied 
districts where, for. the present at least, freight and 
passenger movements must necessarily be infrequent 
and small in quantity. Nevertheless, the demand for 
some inexpensive and easily-constructed railway sys 
tem which would bring the vast farming districts of 
the West and Southwest into direct communication 
with the railroads is most imperative. Could some 
system of cheap feeder lines be devised, not only weuld 
the value of these farms be increased, but the settle. 
ment of the sparsely-settled districts would be greatly 
stimulated; for such a connection would rob the vast 
prairie lands of the West of those associations of 
loneliness and isolation which, doubtless, serve to pre- 
vent many would-be settlers from making their homes 
there. 

The leading railroad men of the day have been de- 
voting much attention to the system of telpherage, 
which forms the subject of the accompanying tllustra- 
tions, with a view to adapting it to the needs of rail- 
way service, and particularly to the demand, as above 
mentioned, for an inexpensive system of branch rail- 
ways in sparsely-settled country. It is particulariy 
suited to the conditions; for it is cheap to construct, 
inexpensive in operation, and possesses a ilexibility 
as to capacity which is unequaled by any other method 
of transportation. The nature of the construction and 
the simplicity of operation of the Common Carrier 
Telpherage System, as it is called, are clearly shown 
in the accompanying drawing, which was made from a 
description furnished by Mr. John Brisben Walker, 
of this city, who is the owner of the common carrier 
rights for the United States, and all the teipherage 
rights for Canada. “In this view, a typical telpherage 
line is shown starting from the siding of a brosad-gage 
railway, crossing a river, and running into the country 
to be served, say for a distance of from 20 to 30 miles. 
The construction is of the most economical kind. It 
consists of two lines of 8-inch by 10-inch stringers 
with 20-pound rail, carried at the outer ends of a series 
of trestle bents consisting of 8-inch by 8-inch caps, 
spiked down upon posts, which may be of sawed lum- 
ber, or even of suitable lengths of common telegraph 
posts. The “trains” are made up generaily of sets of 
four light corrugated-iron cars, circular in sectien, 4%, 
feet in diameter by 16 feet in length. Bach car ts 
supported by two light iron straps to two two-wheeled 
trucks. The forward truck of the motor car is pro- 
vided with a motor and a short trolley pole engaging 
an overhead trolley wire. The crossing of rivers, can. 
yons, or precipitous valleys is accomplished by sup 
porting the cable or traveler wire from a series of 
suspender cables, passing over the tops of latticed tow 
ers, and guyed back to anchorages on either bank; 
the suspender wires forming a modified catenary, from 
which the traveler cable is supported at stated inter- 
vals, as shown in the engraving. A notable advantage 
of the system is that the method of support or suspen 
sion of the track or cable is capable of wide variation, 
to suit the topographical difficulties of the country to 
Tunneling is unnecessary, since the line 


covered; 


be traversed. 
may be so developed as to cross the loftiest. mountains, 
without exceeding the maximum grade of four per cent; 
or, where rocky bluffs are encountered, it may be sup 
ported on iron brackets attached at intervals to the 
sides of the bluff, as shown in the accompanying en- 
graving. 

In no character of country does the telpherage sys 
tem show to better advantage than for transportation 
through the mountains. A railroad in the West, which 

















has recently been completed, is said to include twenty 


tunnels in 20 miles of road—and any engineer who is 


familiar with the extraordinarily broken character of 


some of the western canyons, will understand that this 


is quite a possibility When building a broad-gage 
mountain railroad through a precipitous canyon the 
road must often be carried continuously either on 


trestle, in tunnel, or 


on a ledge of road 
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would suffice until the district had been developed, 
and a greater tonnage was available, when the smaller 
equipment could be used on some newly-opened line. 
In addition to the cheapness of the line, the rolling 
and the power plant, there would be a further 


required for 


stock 
character of the force 


there would be no locomotives or 


economy in the 


operation. Since 
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cent of the telpher line were occupied by the telpher 
cars. The system would ‘have a remarkable capacity 
? 7 for if 
the line were occupied to one-fourth of its capacity 


with loaded cars, traveling at 12 miles per hour, we 


for the carriage of ore, coal, or wheat in bulk: 


would have the equivalent of a 4%4-foot pipe line deliy. 
ering grain or similar substance at the rate of three 
miles per hour. The 
enormous tonnage 
which would be 








bed which has to be 
blasted out of almost 
cliffs 


the side slope of the 


perpendicular 
eut reaching some 
times, several hun 
dred feet up the 
mountain side It 
will be seen from our 
that by 


either of 


engravings 
the use 
light trestles sus 


pended cables o! 


brackets and canti 
levers anchored into 
the rocky walls, it 


would be possible to 


earry a teipher line, 
costing a few thou 
sand dollars per 
mile, through a can 
yon in which the 
construction of a 
standard-gage steam 
track would run up 
in cost to $100,000 
per mile and over 
In addition to the 
cheap nature of the 


construction of the 
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handled in this way 
can be readily yp. 
derstood 

While speaking of 
the character of the 
cars, reference 
should be made to 
an economy of no 
small importance, 
which would be due 
to the fact that these 
cars could be carried 
direct into coa} 
mines, loaded at the 
headings, hauled to 
the telpher line, 
loaded into 
delivery trucks at 
their destination, 
and dumped in the 
coal bin or cellar 
breaking 


bodily 


without 
bulk. 

The important 
question of right of 
is greatly sim- 
plified by the fact 
that the  construc- 
tion of the telpher 
line involves a mini- 


way 








line, which in prairie 


and rolling lands 
can be built for 
$3,500 per mils 


there is an equal economy realized in the construction 
The standard type of car for use 
cylindrical, with 


of the rolling stoct 
conditions would be 
built of 


under ordinary 


semi-epherical ends, and, being corrugated 


steel, it would possess considerable strength for a very 
moderate dead weight The two hangers would be of 


trap iron, and, because of the comparatively small 


size and weight of the cars, the overhead trucks would 
be also of light construction Further economy would 
be found in the comparatively small amount of elec 
tric power that it would be necessary to install at the 
opening of a new line As the speed of operation would 
only be about 12 miles per hour, a 20-mile line, such as 
would be built out from the steam railroad in order to 
tap one or two large wheat flelds, say, on the level 
could be operat 


This 


prairies of the northwestern country, 
ed with a plant of not to exceed 100 horse-power 





Method of Supporting Telpher Line from Overhead Cable 
Carried on Trestles. 


cars to handle, the train crew would be abol- 


and the operating 


heavy 
force would be 
Even 


ished at a stroke 
confined to one or two men at the power station 
unnecessary, for a train of 


the switchmen would be 


cars could be automatically switched into a particular 


station, say 20 miles from the starting point, by means 
of automatic trips, set to engage corresponding stops 
at the switch opening 

economies which are peculiar to 


as outlined above, render this 


The accumulated 
the telpherage system 
not only the cheapest system of transportation of 
freight, but the one having the greatest capacity It 
is estimated that with a telpher line operating under 
be carried at a cost 
of one-twentieth of a mile. This 
would occur when the line was loaded to about one- 


that is to say, if 25 per 


favorable conditions, freight may 
cent per ton per 


fourth of its full capacity; 


Tunnels Avoided by Carrying Line Around 
the Face of the Bluffs. 


mum of interference 
with the property 
over which it is car- 
ried: for the cars could traverse a field of wheat with- 
out in any way interfering with the cultivation of the 
same. Furthermore, the system affords an excellent 
solution of the problem of overcrowded freight lines, 
such as the Erie Railroad presents; since the capacity 
of such a road could be doubled by transferring the 
carriage of the coal to an elevated telpher line, built 
on the right of way on each side of the steam tracks, 
thus leaving the latter for the exclusive use of mixed 
freight and heavy passenger service. 
—_— ->-+-ero — 

The Bureau of Navigation at Washington reports 
that for the calendar year 1906 the vessels built in Am- 
registered numbered 1,045 of 393,291 gross 
1,054 of 306,563 gross tons; for 1904, 

1,159, of 361,970 
Ot 


gross tons; and for 1902, 1,262, of 429,327 gross tons, 


erica and 
tons; for 1945, 
1,065, of 265,104 gross tons; for 1903, 

















Typical View Showing Telpher Line Acting as Feeder to a Steam Railroad, 
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THE CARNEGIE TECHNICAL SCHOOLS, PITTSBURG, PA, 
BY DAY ALLEN WILLEY. 

ion of the new building intended for the 

museum, and music hall of the 

Pittsburg, calls attention to the 


The dedica 
library, art 
Carnegie In 


gallery, 


titute at 


group of Technical Schools, which is also a division 


of the Institute. While none of these is included in 
the new building, the magnitude of their scope, and 
the large membership of students who receive in- 
struction in the various branches they comprise, make 
them one of the most important activities which are 


embraced in the Institute. The fund provided for es. 
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was dedicated with imposing ceremonies on 
April 11, 1907, and reference was made to the 
various divisions of the Institute which will be 
located in it. The Technical Schools are situ- 
ated in the vicinity of the new building on a 
site comprising thirty-two acres of land ad- 
mirably situated for the purpose. The site ad- 
joins Schenley Park, in which the Institute 
building stands. While Mr. Carnegie tendered 
the city of Pittsburg in 1900 a fund for the 
establishment of the Technical Schools, the 
buildings were not opened for students until 

















A Corner of the Foundry. 


tablishing and maintaining the Technical Schools rep- 
resents a considerable portion of the entire fund given 
by Mr. Carnegie to the city of Pittsburg—the amount 
aggregating nearly $20,000,000, 

In a recent issue of the ScrmmnTIFIC AMERICAN a de- 
acription was given of the splendid structure which 





October, 1905. However, the people of Pittsburg and 
vicinity have already taken such advantage of the op- 
portunities afforded for technical education, that dur- 
ing the past year the average attendance has been 
nearly 800. 

While the great body of students has come from the 


Testing the Strength of Materials. 


city of Pittsburg, the many manufacturing suburbs of 
the community have contributed a large number, aad 
it is evident that the various schools are reaching just 
the class of young people for whom they were e cial- 
ly intended. The buildings which have thus far been 
erected have a frontage of no less than 650 feet on 
Schenley Park, but the site they occupy has a total 
frontage of nearly a half mile, so that 
is afforded for the proposed enlargements, 
when completed, will make this group one of the 
most extensive of its kind in the world. The archi 
tecture of the buildings, which is well shown in the 
accompanying illustrations, affords abundant light and 
ventilation, while, it may be added, the construction 
is practically fireproof. 

From the standpoint of attendance, the School of 
Applied Science heads the group. Here about 500 
students take the various courses which it offers. The 
instruction is given to night as well as day classes, 


ample space 
which, 








The Carnegie Technical Schools as They Are To-day. 





The Carnegie Institute, Dedicated April 11, 1907. 


THE CARNEGIE TECHNICAL SCHOOLS, PITTSBURG, Pa. 
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tion of the Institute is unusually broad, but in addi. 
tion it trains women in dressmaking and designing 
and other vocations, so that they can become of valu. 
able assistance in such establishments as department 
stores, dressmaking shops, and in other similar lines 


of industry. It would be impossible to give all of 
the details of the branches of instruction which are 
included in this school, but it may be said that it 


gives a practical education in as many skilled voca- 
tions for any institution in the United 
States, and has already trained a large number, 

In planning the technical school, liberal provision 
was made for laboratory and shop work as well ag 
study, recitation, and lecture. The mechanical stud. 
ents have access to fifty different machines for wood 
and metal working, all of which are of modern design 
and driven by individual electric motors, in addition 
to a number of smaller power tools intended for vari- 
ous purposes. One of the most interesting divisions 
is the materials laboratory, as it is called, where ip- 
struction and practice are given in machine design, 
prime movers, furnaces, and mill machinery. The 
laboratory contaias nine sets of power-generating ap. 
paratus. An individual power plant has been ip. 
stalled for operating the mechanism in the schools, 
as well as for lighting and heating the building. Ip 


women as 


itself it forms an interesting object lesson to the 
student. The engine is one of the latest designs of 
the Westinghouse horizontal gas engine of the two. 


cylinder type, which is calculated to develop 470 elec- 
150 revolutions per 
connected to a 2650- 


horse-power at a speed of 
The engine is direct 
kilowatt three-wire generator, furnishing sufficient 
electrical current for light and power. The flywheel 
of the engine is 131% feet in diameter and weighs 30 
tons. For the purpose of economy, a Westinghouse 
gas engine of the vertical type is employed, develop. 
ing 125 electrical horse-power. This is utilized when 
power and light are required but for a portion of the 


tric 
minute. 





The Physical Laboratory. 


actuates a 75-kilowatt generator. The 
heated. by hot water from a battery of 
boilers, the water being forced through the pipes in 
the various departments also by means of electrical 
power, a variable-speed motor being employed. 

As already intimated, provision has been made for 
the enlargement of the technical schools. The attend- 
ance from year to year is increasing so rapidly that 
additional space will probably be required in the near 
future, although the present group of structures are 
of imposing proportions. 

The Technical Schools are in charge of Mr, Arthur 
A. Hamerschlag, director, and a faculty of sixty-six 
professors and instructors, the secretary of the schools 
being Mr. William P. Field. 

Announcement was made on April 5th of a gift of 
$6,000,000 from Mr. Carnegie to the Carnegie Institute, 
$2,000,000 of which is for the Technical Schools. 


schools; it 
schools are 














A Class in Mechanical Drawing. 
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; A Class in Plumbing. 
and includ uch important subjects as Metallurgy their whole knowledge through practical operations 
industrial Chemist: Electro-Chemistry Structural in their daily employment. The system of instruction 
hy n, Rail d Construction, Municipal Engineering is adapted primarily to those pursuing mechanical 
(ie ition and Transmission of Electricity, Testing vocations, advancing them along their chosen lines, 
nd Designing of Electrical Apparatus, Machine De preparing them to fill higher positions when oppor- 
ien, Design of Prime Movers, Iron and Steel Manu tunity arises, and developing their natural talent and 
icture, Location and Operation of Mines and Quarries skill. Modern conditions make it imperative that 
| Smelting and Refining the future mechanic be trained in the trade school 
From these topics it is evident that the student who in the same way and with the same efficiency as the 
desires to engage in mining, electrical industry, to modern engineer is trained in the engineering school, 
become a civil engineer or merely a shop machinist in view of the great growth and development of the 
can fit himself for his favored vocation. The routine country’s manufacturing and building industries, 
includes not only recitations and lectures, however which has created an enormous demand for properly- 
but ractical demonstrations of subjects, as well as trained mechanics. 

f j itory work, work in the fleld, and actual shop The calendar for the present year well illustrates 
wactios it is calculated to complete the course se the instruction given in this school. It embraces Ma- 
lected in the period of three years for day students chine Work, Pattern Making, Blacksmithing and Forg- 
Recognizing the needs of many who are occupied dur ing, Molding and Foundry Work, Plumbing, Bricklay- 

/ The School of Applied Science. 

a ing the day, the Night School of Applied Science has ing, Sheet Metal and Cornice Work, Electric Wiring, 
been provided with courses covering five years, the in House and Hardwood Finishing, and Sign Painting. 
truction being given in Metallurgy, Industrial Chem As in the other departments, ample provision is made 

try, Structural Design, Municipal Engineering, Gene for practice in the way of shop work, while mechani- 
: ration-and Transmission of Electricity, Machine De cal drawing and mathematics are essentials 
ign, and Design of Prime Movers The school for women is also divided into night 
The importance of art and design in technical edu and day sessions, and is specially notable for the 
’ cation is recognized by what is termed the School of variety of vocations in which instruction is given by 
; Applied Design Although as vet but a beginning has experts. The young woman who enters the Carnegie 
| been made in this direction, the interest shown indi School for Women has an opportunity to fit herself to 
cates that this section of the schools will in time be become the matron or manager of such institutions as 
‘ me of the most important, since ft gives the boarding schools, college homes, and children’s homes, 
oppo nit both In the night and day sessions, for to become the housekeeeper or steward of a hospital, 
: therough instruction in such specialties as, for in sanitarium, or hotel, to superintend the filing or re- 
: stance, architecture, and offers exceptional facilities cording of accounts and other data in factories and 
to those who are already employed as draftsmen for stores, or to become the secretary of the business or 
perfecting themselves. The instruction is modeled professional man or his confidential clerk. It will be 
after the noted atelier system of Paris, modified to recognized that the scope of instruction in this por 
t American requirements 
Apprentices and Journeymen is di 
vid t oO ‘ ear cla of artisans, and it 
ma ! dl to i closely associated with 
manufacturing indust of nearly all kinds The 
i of this school is to prepare young men for better 
and more remunerative service as machinists pattern 
maker blacksmiths, molders, plumbers, electrical wire- 
n heet-metal workers, bricklayers, house and sign 
! The tem of instruction has been de- 
i 1 to giv tr tudents a broader knowledge of 
! ides than it is possible for them to acquire 
in 0 é buildings under the prevailing 
! in ubdi ion of trades, which has 
ded the well ied European system of appren 
hae and deprived the American mechanic of 
fe opportuni! o acquire a general training in his 
calling 
7 The school does not attem; develop skilled me- 
chanies, but offer course of inst tion to supple- 
; ment the usual apprenticeshi to strengthen the rea- 
if ning facultie lt teach both the theory and 
1? the practice of the trad those who are gaining 
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CAPT. FERBER’S AEROPLANE EXPERIMENTS, 


BY THE CORRE*PONDENT OF THE SCIENTIFIC AMERICAN 


One of first of the prominent French aeronauts 


to underta 
Ferber, of artillery corps 
r ility, he was able to make an extensive 


experiments with aeroplanes is Capt 
Being a mathematician 
of great 
series of « uations upon the theoretical forms which 
should 

did at som 


lations (which are 
ture) are not well suited for reproduction It must 


not be forgotten, however, that Capt, Ferber, besides 
peing occupied with the theoretical part of the sub- 
the same time one of the first aeronauts in 


vest adapted for aerial flyers, and this he 
length, though unfortunately these calcu 
> of an exclusively mathematical na- 


ject, is al 


France to take up the construction of aeroplanes carry 


r even two persons. He is, in fact, a pioneer 
which has now reached such a successful 


) 


ing one < 


in this work 
it in France At present he is engaged in 


developm« 
constructing a new aeroplane with which he expects 
to experiment in the near future. Concerning the 
work which he has already carried out, he has kindly 
furnished the writer with the following information, 
together with views of his apparatus 

In the first place, he decided to abandon the hori- 
yontal or lying-down position of the aeronaut upon the 
frame, which is found to entail many disadvantages; 
and in the newer forms of apparatus he adopted a com- 
fortable seat for the pilot No doubt this acts to in- 
crease the air resistance to some extent, but this may 
be diminished in turn by using a light and inclosed 
frame which will have a suitably designed form with 
pointed end in order to bring the resistance down as 
In the new design of flyer he adopted 
length, which he found to be a 


low as possible 
a tail of considerable 
decided advantage 
Since the experi 
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the motor outfit, following the progress which has been 
made within a recent period in the construction of 
special light-weight gasoline motors. The No. 6 aero- 
plane was put through a series of trials at the grounds 
which were arranged specially for the purpose at Nice. 
It gave but 6 horse-power, however, seeing that this 
aeroplane is in fact the apparatus which he used as 
far back as 1903, somewhat modified in the leading 

















The Aeroplane Carrying Two Men and Making a 
Long Glide. 


curves of the design; and it has therefore a better all- 
around form. Up to this time Capt. Ferber experi- 
mented with the aeroplanes attached to a wire when 
they were driven by the propellers, or, in other cases, 
they were allowed to sail downward from an elevated 
point. However, he was able to make a direct flight 
through the air on the 27th of May, 1905, this being 
the precursor of- the more recent successful flights of 
Santos Dumont and others. The power which was 
given on this occasion by the 6-horse-power motor was 
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accident happened to it, as during a severe wind storm 
it was injured to such an extent that it will have to 
be almost entirely rebuilt. This mishap has been un- 
fortunate in delaying the work which Capt. Ferber 
expected to carry out. He may be prepared, however, 
to enter the field during the present season, where his 
long experience will place him in the foremest rank. 


oom” 


What Indian Children Are Taught. 


Coupled with the policy of industria) training of 
Indian children, says the Superintendent of Indian 
Schools, is a desire to preserve the native handicraft 
of the Indian. While in the shop it is planned to give 
each boy a general grasp of the essential principles 
and practical workings of the mechanicai trades, yet 
the arts of their ancestors are taught when it is found 
that the children take any delight in those things. 
Effort is made to maintain the high artistic standards 
which have made Indian work famous and given it ite 
greatest value. This involves the preserving of the 
symbolic tribal designs, and the using only of those 
dyes and materials which have been thoroughiy tested 
by time and use. 

Where tribes are represented who are adepts in par 
ticular arts, more prominence is given in the schools 
to instruction in those native industries. Thus in 
schools having a number of Navahoe or Mogul chil 
dren, competent training in blanket weaving is pro 
vided. Specific instruction is given in stringing the 

yarp upon the hand-made loom, carding and spinning 
of wool, and dyeing the threads to suit the pattern 
The native Indians of the south half of the Navahoe 
Reservation weave annually more than one hundred 

and fifty thousand 
dollars’ worth of 








ments of 1903 he 
has used side rud 
ders on the aero 
planes, and these 
were built so as to 
have a powerful a 
tion. He was, how 
ever, obliged to 
make a number of 
experiments in or 
der to find out the 
best design to give 
the rudders, for in 
the first trials of 
the apparatus, when 
he came to work 
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blankets, and _ the 
quality is superior 
to that formerly 
made. About one 
fourth of the sup 
port of these In 
dians is derived 
from the sale of 
Navahoe blankets 
woven under in- 
struction given in 
the schools 
Beadwork is suc 
cessfully taught at 
the Cheyenne schoo! 
in Oklahoma, and 
many articles made 








them, he found that 
they had turned the 
aeroplane in just 
the opposite direc 
tion from what he 
expected Another 
modification came in 
as regards the genera! curve lines of the aeroplane 
system, and from an esthetic standpoint at least the 
ensemble seems to have gained somewhat over the pre 
ceding type. In place of using sliding surfaces hav 
ing the form of skates upon the bottom of the frame 
work, he now employs a set of small rollers or wheels, 
so that the aeroplanes can be propelled easily along 
the ground by the action of the propeller. Since then 
many of the new aeroplane workers have adopted the 
idea of the wheels, as it enables the experimental 
flights to be easily carried out. Since 
1904 Capt. Ferber has made consider- 


Capt. Ferber Making the First Flight in Europe with a 
Motor-Driven Aeroplane on May 27, 1905. 
Phe aeroplane was raised with a wire, which was then cut. The 6.horse-power 
motor drove the machine a short distance-at a downward incline of 
14 to 20 per cent, 


not, however, enough to allow the seroplane to make 
a flight along the ground and above the surface, as 
was done later on, but it was sufficient to reduce the 
original flying angle of one-fifth to one-seventh. Capt. 
Merber expects to mount a new 12-horse-power motor 
upon this aeroplane, and he will then continue his 
experiments in the hope of obtaining some interest 
ing results. Not long since, he had the apparatus 
stored at the government balloon establishment of 
Chalais-Meudon, in the suburbs of Paris, and a serious 


Capt. Ferber’s 1904 Apparatus with Triangalar 
Vertical Rudders at the Ends. 
The acropiane is shown while in the air during one of the test fights with the 
designer aboard. Note the curves of the surfaces and 
the lateral rudders for steering. 


there are readily 
sold, At Chiloceco 
the giris are taught 
bead and drawn 
work; at Pherix, 
Arizona girls are 
taught )lanket and basket making and bead work, 
while at the Pima training school basketry is taught 
At some of the schools, especially in New Mexico, 
pupils are encouraged in pottery work, and some 
unique models in vases and jugs have been developed 
Lace making and Mexican drawn work receive consid 
erable attention in the schools of New Mexico. 

These instructions in handicraft are only la keeping 
with the revival of the arts in America, and their 
introduction into the curricula of various educationai 
institutions throughout the country 

But industrial training is not sub 
ordinated to instruction in the crafts 





able progress in his new aeroplane de 
signs. Some of the forms which he 
adopted will be noticed in the accom 
panying views. The length of. flight 
which he made in the different trials of 
the apparatus depends upon the experi- 
mental grounds, seeing that the trajec 
tory is a straight line inclined at one- 
fifth and traversed at the rate of 7% 
meters (24.6 feet) per second, 

More recently he constructed an appa- 
ratus having two places in tandem, and 
in this way he was enabled to take a 
second person upon the aeroplane, this 
being somewhat of a novelty. With this 
apparatus he made a series of flights, 
having on board the aeronaut Burdin, 
Who occupied the front seat, while Capt, 
Ferber governed the maneuvers of the 
aeroplane from the rear seat The 88 
kilogram mes (194 pounds) which were 
reserved upon the No. 6 aeroplane for 
the motive ipparatus, including the mo- 
tor complete with the fuel supply, be- 
sides the transmission shafts and gears, 








At the non-reservation training schools 
where facilities are ample for giving 
practical instruction in the trades, the 
capabilities and aptitude of the pupil 
along certain lines are carefully noted 
and hke-is given thorough and finished 
training, that he may be able, if neces 
sary, to follow a particular trade after 
leaving school, Even in the reservation 
schools sufficient instruction is given te 
enable the pupil to build a barn or 
small house, and do such repair work 
as is necessary about the farm 

The girls are carefully instructed in 
general housework. They are taught 
sewing, plain cooking, butter making 
and the care of milk, ete. Cooking Is 
one of the chief accomplishments which 
an Indian girl needs to make her a suc 
cessful housekeeper. To secure this, de 
tailed directions and graded sampie tes 
sons, correlating cooking with language 
and number work, are given 

The system of industrial training, 
coupled with the crafts, is intended to 








the propeller, and the frame, repre- 


sented but 4 horse-power in 1901 and Capt. Ferber’s Experimental Apparatus for Testing the Efficiency of Screw bring civilization to the door of the 
6 horse-powe} in 1903, but in 1905 Capt. Propellers. Indian, rather than to undertake to 
Ferber was able to secure 12 horse- bring him to civilization; and it ts be 

The app@ratus is driven by a 9-horse-power Bachet motor which drives two 4-foot propellers mounted on 4 lieved that the policy will strengthen 


PoWer with the above weight In his 
newer form of aeroplane he proposes to 
Set 20 horse power, or even more, out of 


single shaft. Speeds of 56 miles an hour have been made with this apparatus, 


CAPT. FERBER’S AEROPLANE EXPERIMENTS, 


the family ties and early sow the seeds 


of industry and self-reliance, 
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ADJUSTABLE BORING TOOL. 

4n improved form of boring tool of the class adapted 
to enut larger openings than are usually formed with 
recently been invented by Mr 
The _ tool 


comprises a shank terminating at its lower end in 


an auger or bit, has 


john Dowling, of Olympia, Washington 





F B 
J. 





ADJUSTABLE BORING TOOL. 


an enlarged body, as shown at A in the engravings 
The threaded portion of the body consists of a cap 
which is secured to the tool by means of screws thread 
ed into the bottom The main body of the instrument 
is formed with a transverse slot in which a pair of 
cutters, B, are seated. These cutters are held in 
place by the cap just referred to. The bodies of the 
cutters are formed with rack teeth adapted to engage 
a pinion, C, as shown in Fig. 3. This pinion is jour 
naled at its upper end in the body of the tool, while 
the opposite end projects through the bottom of the 
cap and is secured to or formed integral with a plate, 
D. The latter ts revolubly secured to the bottom 
of the cap by means of screws. At the center of the 
plate is a slot adapted to receive a screw driver where- 
by the pinion may be turned and the cutters moved 
outward, or drawn inward to any desired extent The 
plate, D, is graduated to indicate by its position the 
diameter of opening for which the cutters are set. 
in use a hole is first dvrilled to receive the body of 
the tool, and then when the cutters are set at the 
preper sweep, they are firmly secured by means of 
screws, &. The boring then proceeds, the threads on 
the cap serving to feed the body of the tool into the 
work. When it is desired to increase the diameter of 
an opening that is too large to snugly receive the 
threaded portion of the body of the tool, a thimble or 
sleeve is provided which is both internally and ex 
ternally threaded. This thimble is screwed over the 
cap and its external thread serves to feed the tool into 
the werk If desired, a second thimble may be screw 
ed over the first, and by having several thimbles of 
various sizes the tool may be adapted to a wide range 
of work 
->-~7ero - 
LUBRICATOR FOR STREET RAILWAY MOTORS. 

The armature bearings of street railway motors are, 
is a rule, lubricated with grease which does not op 
erate until the bearings have become heated by fric 
tion. Such friction entails a considerable loss of power 
and causes the bearings to become worn in a short 
time. In the accompanying engraving we illustrate 
an improved lubricator adapted for using oil, and thus 


‘obviating the difficulties encountered in other lubri 


eators rhe lubricating oll is contained in a reservoir 
or chamber in the housing in which the armature 





LUBRICATOR FOR STREET RAILWAY MOTORS. 
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shaft or car axle is journaled. Threaded at its lower 
end into the journal bearing is a tube A, which, near 
the journal, is formed with an aperture. This aper- 
ture preferably flares inwardly. ‘Over the tube A is a 
casing B which is perforated to form a screen. Within 
the tube A is a tube C, open top and bottom, which 
earries a sleeve of felt. The latter projects below the 
tube A and bears against the axle. In use the lubri 
cating oil passes from the chamber, through the per- 
forations of the screen B, and through the aperture of 
the tube A, into the felt which surrounds the inner 
tube, C. The felt takes up and retains the oil and ap- 
plies the same to the journal bearing. The outer 
screen, B, serves to prevent sand, dust, dirt, and other 
foreign matter from coming into contact with the felt. 
The inner tube, C, is also formed with apertures which 
facilitate the distribution of oil on the felt in starting 
up the motor in the morning or after filling the oil 
box. The inventor of this improved lubricator is 
Mr. John W. Hinchcliff, of Jackson, Miss. 

— —> -0- a 
SCREW DRIVER WITH A CENTERING DEVICE. 
The difficulty of seating a screw driver in the 





head of a screw when the work is in an unhandy or 
obscure place, has led Mr. Clemence E. Hoffman, of 
to devise a radically new form of 
This screw 


Thomaston, Conn., 
screw driver, which is here illustrated 
driver differs from the ordinary in having a double 
tip and a spring-actuated centering pin. The pin is 
mounted in a suitable bore in the screw driver and 
at the lower end it carries a rounded centering head, 
the tip being cut away at this point to allow for the 
head. A recess is formed near the lower end of the 
screw driver, exposing the pin, which, at this point, 
carries a spring seated between the upper end of the 





SCREW DRIVER WITH A CENTERING DEVICE. 


recess and a shoulder on the pin. This spring serves 
to press the pin downward so that the head projects 
beyond the tip of the screw driver. In using the 
screw driver it is necessary to have screws of a spe- 
cial form, such as are clearly shown in the engraving. 
The screw heads are provided with a double groove 
and a central recess adapted to receive the centering 
head. In operation the screw is set in position and 
the screw driver tips are quickly applied to its 
head. The centering head of the pin can now be 
moved across the upper face of the screw head until 
it lodges in the central recess. The screw driver will 
then be forced downward, and at the same time ro- 
tated. As this takes place the centering pin will serve 
as an axis on which the screw driver may turn, and 
when the tips arrive over the grooves in the screw 
head, they will at once drop into position, after 
which the screw driver may be used in the ordinary 
manner. The screw driver, having a double tip, is 
much stronger and less apt to break than those having 
one tip. The invention is applicable to round-headed 
machine screws and round-headed wood screws, as 
well as to the type of screw shown in the illustration. 





wanes —>~+-0->-— - 
ARMORED-CONCRETE RAILWAY TIE. 

In the accompanying engraving we illustrate an 
improved railway tie of the armored-concrete type. 
The tie is simple in construction and comparatively 
inexpensive to manufacture, as it employs only such 
materials as may be commonly found in the market. 
The plate shown at A is an ordinary trough plate with 
its flanges flaring outwardly In order to prevent end- 
wise displacement or creeping of the plate, the flaring 
flanges are bent to vertical position at various points. 
as indicated at B. In constructing the tie the trough 
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is inverted and filled with concrete, which is molded 
to the desired thickness.- Near each end of the tie a 
pair of bolts are molded in the concrete with their 
heads bearing against a plate imbedded in the bot- 
tom of the tie and their threaded ends passing through 
the armor A These bolts are adapted to receive clips, 
such as shown at D, for securing the rail to the tie. 











ARMORED-CONCRETE RAILWAY TIE. 


Fig. 1 shows a special construction for supporting an 
insulated rail, such as the power rail of an electric 
railroad. A plate C of wood, fiber, or other insulating 
material, is placed between the rail and the armor £. 
The bolts which hold the clips D are countersunk and 
bear against a plate G. In order to provide additional 
strength to the tie, a plate F is embedded therein. 
The clips D are of unique form. They consist of solid 
blocks of metal so cut as to present the appearance of 
two square plates, one displaced with respect to the 
other, and overhanging it on two adjacent sides. Evi- 
dently, if the clip is reversed, the opposite two sides 
of the second plate will overhang the first plate. This 
provides four edges for each clip, which may be used 
to overlap the base of the rail and secure it to the tie. 
The inventor of this railway tie is Mr. Henry 8. Kil- 
bourne, 330% Deaderick Street, Nashville, Tenn. 
—<2 +9 +S 
STANCHION FOR CATTLE. 

In order to give to cattle a certain liberty of motion 
when in their stalls, Mr. John H. McGuire, of Heuvel- 
ton, New York, has invented an improved stanchion, 
which we illustrate herewith. This stanchion is so 
arranged that it may be rotated, or be moved forward 
and backward by the animals secured therein. It 
comprises a pair of upright bars pivoted at the bottom 
so that they can be swung toward or from each other. 
After placing the head of the animal between these 
bars, they are swung together and their upper ends 
are secured by means of a spring latch. A pair of 
guide rails serve to guide the motion of the bars, 
These rails are carried on a pivot bolt, the upper end 
of which engages a slot in a bracket secured to the 
ceiling or beam overhead. The block to which the 
lower ends of the bars are hinged is also mounted on 
a pivot and the pivot is free to move in the slot ina 
bracket secured to the floor. These slots are arranged 
to permit a limited forward and rearward motion to 
the bars, which have as weil a pivotal motion on 
the pins. The upper ends of the bars are connected 
by links to a plate mounted on the upper pivot bolt. 
The latch or locking bar is also mounted on this pin 
below the plate and is connected therewith by a spiral 
spring. The latch is formed with notches on opposite 
sides in which the upright bars are held against the 
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tension of this spring, so that when the latch is turned 
clear of the bars they will swing to the position shown 
py dotted lines in the engraving. When the bars are 
drawn together the spring reacting on the latch causes 
the latter to snap over the ends of the bars and lock 
them fast. The bars are not centrally pivoted at their 
lower ends, and their upper ends are cut away at one 
side so that by reversing one or both of the bars the 
stanchion may be adjusted to three different sizes to 
accommodate different sized animals. 





RECORDING AUTO SPEED METER. 

This ingenious device should meet with great favor 
among automobile owners, as it fills a long-felt want 
for an instrument that will give a written record of 
the performance of the machine for twenty-four hours. 

The record forms a diary by which the automobilist 
can see at a glance how many miles have been run 
during the twenty-four hours, the exact moment the 
start was made from any point, and the exact moment 
the destination was reached, as well as the number of 
miles covered, the rate of speed between each mile 
post, and also the number and duration of the stops. 

The chart is 12 inches long, divided into four sec- 
tions of six hours each. These are sub-divided into 
hours, half hours, quarters, and 5-minute spaces. As 
the hour spaces are 2 inches long, the records of each 
mile are very legible; in fact, 60 miles an hour can be 
recorded without difficulty and easily read at a glance. 

As an illustration of such a record, suppose a run 
was to be made from New York to Philadelphia, the 
start being made at 9 o’clock A. M. From 9 o'clock to 
9:45 thirty records are made; this shows thirty miles 
were covered, at a rate of speed of forty miles an 
hour. From 9:45 to 10 o'clock no records are made 
or the chart is blank, showing the machine was not 
in action during that period. From 10 until 10:15 
fifteen records are made, or a speed of sixty miles an 
hour has been accomplished; and so on until Phila- 
delphia is reached at 1:40 P. M., when the last record 
is made. The records show that it took four hours 
and forty minutes to cover the entire distance. The 
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total number of records gives the number of miles, 
and the time between records indicates whether the 
machine was making 12, 20, 30, or 60 miles an hour. 
The construction is exceptionally rigid, so that no 
amount of jarring can disarrange the mechanism or 
affect the accuracy of the clock movement. The case 
can be made of polished mahogany or aluminium, and 
the outside dimensions are only 5 x 4 x 3 inches, so 
that very little space is taken up on the dashboard. 
The principle of construction is shown in the ac- 





RECORDING AUTO SPEED METER. 


companying illustration. The clock movement is sup- 
ported on a stationary shaft, around which it revolves, 
carrying a drum on which the record sheet is at- 
tached. The clock is geared to revolve four times in 
twenty-four hours, and one end of the shaft has a 
spiral thread so arranged that one revolution of the 
clock and drum causes the record chart to move hori- 
zontally one-quarter of an inch. In this way the 
records of the second, third, and fourth period of six 
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each The 
manner that the 


from other, 
such a 


drum 


hours are entirely distinct 
spiral screw is engaged in 
clamp can be released and the 
volved or set, so that the recording pen can he brought 
to any desired minute or point on the chart se ds to 
register the time of starting the machine. 

On the automobile is an adjustable clamp having a 
sprocket engaging with another sprocket mounted on 
the hub of the wheel. Each revolution of the wheel 
is carried up to the recording instrumert on the dash- 
board by a flexible shaft having mounted at its upper 
end a pivotally supported worm shaft arranged to 
mesh with the gear wheel. This gear whee! has the 
required number of teeth, so that one revolution of the 
wheel represents an exact mile covered by the auto- 
The eears can be arranged to correctly 


instantiy re- 


mobile wheel. 
record a mile regardless of the diameter of the auto. 
mobile wheel. 

Mounted in the center of the gear wheel is a shaft 
having at its end a cam engaged with @ pen lifter, 
so at the complete revolution of the gear wheel or at 
the completion of the mile the cam allows the pen to 
drop down and make the recording mark on the chart. 

A novel feature of the arrangement of the gear 
wheel is that it can be disengaged from the worm 
shaft and revolved by hand so as to bring it to zero, 
thus avoiding the necessity of running the machine a 
portion of a mile before the starting point can be 
recorded. 

The pen is made of non-corrosive metal so as not to 
become clogged by the ink. The capacity of the pen 
fountain is sufficient to carry a week's supply of ink 
without refilling. The pen is suspended on a flexible 
steel band, so that no amount of jarring wil! cause a 
faise record to be made or allow the ink to come ont 
excepting at the completion of a mile or when the pen 
is allowed by the cam to mark the record. 

The entire construction of the instrument 
that any one can mount the instrument en an automo 
bile without difficulty. A patent covering its construc- 
tion has been secured by C, F. Iszard, 241 Haneberry 
Street, Germantown, Philadelphia, Pa, 


is such 





RECENTLY PATENTED INVENTIONS, 
Pertaining to Apparel, 

BODY - CONFORMER.—C. Munter, New 
York, N. Y. This corset device is adapted for 
rectifying the shape of the body at the hips and 
lower portion of the trunk, wherein a pliable 


insulator-pin. 


lotte, N. C. 


material, such as 


is cut in such a way as to be i 

tight fit to the body at such points by reason 
of the peculiar shape of the device, and, fur- 
ther, by reason of an arrangement of laces 


running through eyelets, the individual laces 
being joined to belt-straps connected by a 


buckle or its equivalent at the front of the ing 
device. 

APRON-SUPPORTER.—J. G. Kountz, Wells- 
ville, Ohio In this instance, means provide 
for supporting aprons worn by butlers, hotel- 
waiters, etc., and especially where the support 
is removed in laundering, and the inventor has 
for his object improved supporting means not 
only adapted for effectively supporting an 
apron on the user of the article, but which the 
shall be readily attachable and detachable, 
providing for interchange of aprons, as occa- 


open electric 
operated by 
circuit, 


sion requires 

CLASP.—J. W. Ausrn and D. C. RIcKETTS, 
Babylon, N. Y. This clasp is such as used for 
garment-fasteners. The invention is especially 
applicable in the construction of cuff-holders, 
various connections. The 


other. 

but is for use in ELECTRIC 
device may be readily applied, and has a de- 
sirable flexibility, adapting the same to move- 
ments of the parts of one’s body. 

MIXED WHALEBONE FOR 

E. M. Bossvetr, 49 Boulevard 
Paris, France. This stay is extremely flexible 
and can be folded upon itself many times with- 
combination is much 
whalebone, 


BODICES.— 
Haussmann, 


vide an 


special form 
out breaking and the 
More resistant than the genuine 
while possessing all its flexibility. The inven- 
tion comprises a stiffener of two strips of re- 
silient flexible material acting as a spring and 
a thin sheet of cork of a width and length 
equal to the strips, and therebe- 
tween and to which the same are glued. 


interposed 
MACHINES. 
provement 

be “ly 





Electrical Devices. 
RLOCKING TERMINAL 
STEINBERGER, New York, N. Y. 
berger’s invention relates to terminal 
used in telephony and analogous arts, his more 
particular object being the production of built 
up terminal characters 
made of separable parts capable of interlocking 
and provided with appropriate electrical con- 
ditions. Preference is given for the use of the 
well-known designated as 


BASE, — L. 





bases of composite 


insulating material 


“electrose,” in the construction of the base-[| Twin Bluffs, 
sections It has many of the properties of|invention has 
hard rubber 


INSULATOR-PIN AND SUPPORT THERE- | detail, 
FOR.—L. Sreinpercer, New York, 
more particular object in this ¢ase is to pro- 
which can be securely 
mounted upon a cross-arm in such manner as 
to protect the 


vide a type of pin obviated. 


same against 
Weight and to the 


cable, 
arm which will 





less readily 


moisture and to insulate this support more ef 
fectually, especiaily the portion adjacent to the 


INSULATING-CLAMP.—T. B. 
The main object of the inventor 
is to improve upon devices now in use, and to 
cotton or silk cloth fabric,| provide a clamp 
given a skin-{|™May be put as may be necessary to hold the 
wire from slipping and to give it such clamp 
ing effect as to throw a required amount of nection with the insertion of explosive charges 
friction on the wire, and to allow for more or 
less slipping over the top of the insulator. It 
consists broadly of an insulator-clamp compris 
two separate 
sulator-neck and 
the sections together 


INDICATOR. 


said terminals 
in position to be 
contact by the movement of the grain when it 
reaches a predetermined depth in the bin, and 
in means for preventing the direct contact with 
the contact-points, 
mitting their movement toward and from each 


within the bin 


the grain of 


MEDICAL 
Van Berou, Winnipeg, Manitoba, Canada. An 
object of the invention is to provide means for 
interrupting a current generated by a battery 
of any suitable kind, and, furthermore, to pro 
interrupter which may run at very 
low speed and is noiseless in its operation. A 


speed that the current passing through it may 
be interrupted, and the intervals are so con- 
trolled as to correspond in time with the pul 
sations of the heart of the person treated, 


Of Interest to Farmers. 
FEEDER 
D. Stitt, Milton, Ore. The im 
comprises a 
on wheels for 
provided with longitudinal and transverse feed-| La. The invention relates to cans and means 
for 
shown and described in the Letters Patent of | downward movement of the 


PORTABLE 


mounted 


Mr. Stein-| aprons and picking and feeding devices 
bases| by grain is fed to an elevator leading to the 
feed-table of the thresher, the body being also|the United States formerly granted to G. H. 
Dunbar. The object is to provide a can and| direction as the 


provided with a derrick to facilitate the load 
the same ar-|/it by the float 


ing of the grain 
aprons of the 
suitable power-transmission shaft and universal 
joint to the power mechanism of the thresher. 
CORN-HUSKING 
Wis. In the present patent the | Pleted. 


device 


reference to 
ments in corn-husking machines, and, more in 
involves 
N. Y¥. The| chines whereby the machine is prevented from 
clogging up, and all danger to the operator is|and have no projecting points 
is a source of much inconvenience In packing | for use In disintegrating 
cans where this style of opener is used. An-| stances 
other object is to prevent accidental displace- 
ment of the opener from the top of the can. 
CLINICAL THERMOMETER. 
TON, 1 The Village, Old Chariton, Kent, Eng 
clinical 


WEED CUTTER.—C. F. Hire 
Ill. One purpose of the inven- 


VINE AND 
undue action of] Parp, Minonk, 
moisture and also against strains due to the/ tion is to provide a cutting attachment adapted 
swaying of the wire or|for ready application to any type or size of 
Another object is to provide a cross-| cultivator and which will accomplish most ef- 
retain snow or/| fective work in killing any kind of weeds or 


example. 


Ler, Char-| the rows. 


upon which as much strain — 2 
. ‘ DEVICE FOR 
CHARGES.—R. Torras, 
invention refers to a device 


sections to embrace the in 
suitable means for clamping 
- — 4 P'DE | heretofore known 


e "ERSTERG, As 8. ; , 
- VERSTEEG, Ashton, S. D: Louis, Mo The object of the 


Letters Patent formerly 
Versteeg, and comprising an 


turned either to the right or 


contact of the terminals of 
being arranged 
moved into 


having clamps to hold 
their pivot with 


arms 
provided at 


a pawl 
while per- 7 

APPLIANCE 
LOGAN, Plymouth, Ind. 


APPARATUS. c. 


at the bottom of the door, 
especially in windy weather. 
APPARATUS FOR 
PRODUCTS FROM 
White Springs, Fla. 
apparatus for distilling wood, 
tial oils and other useful 
tained therefrom 


motor operates at such low 


woop. 





FOR THRESHING- 


portable wagon-like CAN AND MEANS FOR 
transportation, | CLOSING SAME.—4J. 
such, 


where-|for closing the same 


means for 
ranged to 
filled can 


into the same and the feed 


connected by ¢ allow convenient 


during the 


being 


tusp, | after the cooking and venting 


MACHINE.—-W. 8 


certain improve CAN-OPENER.—FPF. 


an attachment for said ma-|construct the opener that It 








land, The invention relates 


vines that may be outside a row 
It not only cuts and eradicates vines 
or weeds, but it pushes them midway between 


Of General Interest. 
INSERTING 
Brunswick, Ga, The 


beneath stumps, rocks, sunken ships, or other 
bodies which it is desired to remove; and the 
object thereof is to provide a device simpler in 
construction and easier to operate than any 


MUSIcC-LEAF TURNER.—F. W. McNeit, St. 
1 , . invention is to 
The present invention is an improvement over 

provide a device by which the leaves may be 
the device shown in 
granted to Mr. 
circuit, including a signal to be 


segmental pin 
ions which are successively engaged by 
carried by a sliding bar which 
upon the movement of 
rod to either the right or the left. 
FOR SLIDING 
The object of this im 
provement is to provide a door with an ef- 
fective and comparatively inexpensive means to will be 
keep it in engagement with the supporting rail 
or track and to prevent looseness or shaking 
which, if un 
guarded, is the source of serious inconvenience, 


is actuated by 
an operating 


EXTRACTING BY 


This patent 
whereby 
products are ob 


such as turpentine, creosote, 


venting and closing 
venting of the 
steaming 
process and to permit ready sealing of the can 
process is com 


GARRECHT, 
Idaho. One object of the invention is to so|means for adjusting the 


the top of the can where it is usually applied 
from it, which 


mometers in which the return of the mercury 
to the bulb is brought about either by shaking 
or by centrifugal action; and the object is to 
enable the operation to be performed with the 
mimimum of trouble and without the leblility 
of the thermometer siipping from the Cogers 


of corn, for 


and being broken, 

VAULT-COVER MOLD.—J in I DeNnsryY, 
Portiand, Ind. In this operation of the device 
a series of wood forms are placed in position 
on a pair of strips and a lower matrix is 
placed thereon An upper 
placed in position, being retained in it wy the 
The plastic material is then 


EXPLOSIVE 
use in con 
matrix ib then 
top wood forms. 
poured into the 


through the perforations for the 
prints for cores, and after the setting of the 


ine trices 





space between the 


reception of 


cover it is removed from the mold. 


THIMBLE.—-E. Banrnerr, Atlanta, Ga In - 


rakes . left by oo the present patent the object of the imvention 
sician using either a knee-lever or one of the ‘a te 
handles It comprises a plurality of pivoted 


improved finger 
facilitaie 


provide a new and 
shield, more especially designed to 
leaves and the fastening of pin-tickets to cloth or other 
articles of merchandise without danger of In 
racks jury to the fingers of the user. : 
Hardware, 
HASP-FASTENER.—C. L. 
Ind. Ter. The invention § Is 
adapted for use in connection with a hasp and 
staple, and to so construct the lateh that it 
position for 


Bartey, Morris, 


DOORS.—M. particularly 


earrled by the hasp in 
locking engagement with the staple, and, fur 
ther, to so construct the said latch that the 
latch and hasp may be simultanecusly operated 
by one hand, thus rendering the device desir 
able upon barn and similar doors as well as 


of twine-boxes for reapers. 


upon the doors 
NEWNHAM, | binders, and the like, 

provides an — 

Machines aed Mechanical Devices, 
COMBINATION POWER-MACHIINI a. M 


Vroome, Castleton Corners, N. ¥ Phe patent 


essen 


tar, and alcohol—by one continuous distilling | snows a mechanism for producing power with 
operation without the necessity of interrupting the rise and fall of the tides and the Inver 
the operation at any time to feed a new sup 
ply of wood or to draw off the by-products, 

VENTING 
W. Hearn, New Orleans, 


tion provides a pit or well the top of which 
has inlets and outlets for the tidal water. A 
AND | float has a guided movement in the pli and 
carries a rack-bar, which operates threugh suit 





able gearing and drums to raise a weight as 


instance, as|the float rises, and as the tide recedes the 
weight server to 
give a movement to a power-shaft tn the same 
directiy to 


movement given 


PULVERIZER N Srunoctxn, Ottawa, Iii 
and cooking |The principal objects of the invention are to 
provide means whereby the material upon en 
upon by a 


tering the machine can be acted 


stronger force than that applied after the ma 





Idaho City,| terial is partially pulverized and te provide 
walls of the putver 

will lle flat on} izer-chamber in such a manner as to take up 
wear and yet furnish a substantially cireniar 


interior at all times It is especially adapted 


clay and similar sub 


MACHINE FOR MAKING COMPRESSED 
BUNG (, Surmovur, Defjance, Ohte This 
machine makes compressed bungs from a fat 
stick of wood and is arranged to insure a com 
plete automatic action for feeding the stick 





W. P. Gray 


ther- 
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nily the desired distance for cutting =H RRA aN terlorated in quality through constant remelt-| be filed and cut without a great deal of dig. 
j e blank from the stick for the for if TT Wi Vi LA } ing, other than by adding old type metal orj|culty. Pieces to be turned are first roughly 
the bung, for trimming the square eet 7 a new linotype metal’ A. Linotype metal for re-|shaped on the grindstone, then turned and 
orm a cylindrical blank and om Notes ' . eee. | melting should be kept free from all substances | polished with pumice stone, putting on the final 
ore the sme into a bung of truncated-cone a _—_—_ |which do not belong there. The addition of a/polish with rottenstone. Irregularly shaped 
mpe, and for stopping the machine when the and Queries very little zinc or brass, etc., will make the | pieces are filed and ground, then smoothed 
nd of the stick is reached. er ote ov . ey | metal unfit for us The addition of type,| with pumice stone and water, and finished 
; HINTS TO CORRESPONDENTS stereotype or electrotype plates should also be with rottenstone. The rottenstone is some- 
rime Mowers and Their Accessories. avoided, as these are made on different for-| times mixed with sulphuric acid full strength 
Mames and Address must accompany all letters o uls and uld, of course, change your mix-|or slightly diluted, to heighte I i 4 
ELASTIC. FLUID ruRB Den-TCHIRo | no attention will be paid thereto. This is for} ™¥!88, abd would, of course, change y ni) slightly ited, to heighten the polish. 92. 
Nieserta N ' Teuna-® Mita. Tokyo. | our information and not for publication ures If your metal works poorly, send aj} Rough shells are polished by first grinding 
: ’ | References to former articles or answers should give 2 ‘ TT . ' eden ‘ | a es . . . 
Japan In operation, the fluid nte through date of pape and page or fone r of question sample to a r Hable comcsrm, Ses analysis, wie an a ” consye atoms, San smoothing them 
etle-valve snd t tl ' is directed | Inquiries not answered in reasonable time should be| Will supply you with a “tempering metal’ to| with pumice stone and water on a buffer wheel} 
repeated; correspondents will bear in mind that} sujt the condition of your metal. or with a hand polisher, and finishing w 
ngals be int t ye rhe ides on the some answers require pot a little research, and, 3 ne . _ , . ' y . — 
nigh-pr ! t bi After having though we endeavor to reply to all either by (10496) B. G. W. asks how to charge | 'ottenstone. 
: ‘ —_ . letter or in this department, each must take : r 
xcted up ! inne 1g terposed gy Ae 2 magnets, A. Correspondents frequently ask the (10499) A. N. M. asks how to color 
guid defiect the fluid to the next ring of | Buyers wane to mee hy —— = ee following questions, which are fully answered | meerschaum. A, Ordinarily the pipe is boiled 
ve tH . = moat sine 5 heen acte tised in our columns wi furnished with/|,. Tk gee aoe ' ston tt 7 3 P 
nama — 1 +s , ; r= addresses of houses manufacturing or carrying |!" their order: 1, For a plain description of | for coloring in a preparation of wax which 
pon ufier which the fluid s det tee ry the same how to proceed in order to charge a straight | is - t i . 7 i 
‘ - tré 8 absorbed, and a thin coating of wax is 
guid toward th axes of e checking-valves Special Written Information on matters of personal bar of steel th ufficient agneti to give it ee ; , ‘ ad = held 
: . nee mage of | rather than general interest cannot be expected | "@" OF S'¢ ag . = me oan resol P= = on the surface of the pipe, and made to take 
which are Ufted into a chamber and from without remuneration the power of lifting four times its own weight.j/a high polish. Under the wax is retained the 
thence through to a chamber arranged circum om ae oe Sapements png B og may be! Also how to proceed with horseshoe and other | oil of tobacco, which is absorbed by the pipe 
? stall “ “alata ‘ , . ! » office rice ents ¢@ : , : . . Ps . 
ferentially f th asing From th latter | Books referred to promptly supplied on receipt of | forms. 2. The name of the best brand of{and its hue grows darker in proportion to 
hamber fluid is admitted by means of the price, steel to use Jessup’ chrome, black diamond i i 
: >— Jd es 8, : t i »} the tobacco used. A meerschaum pipe : 
heck-valves through passages to the outer Minerals sent for examination should be distinctly , oe hi 4 8. Is ther ee “ta crite, Snot 
- marked or labeled. tool or machinery ow to temper. 3, Is there | should be smoked very slowly, and before a see. 
mowt cing on the low-pressure side ind after any gain in allowing the bar to remain under {ond bowlful is lighted the pipe should cool off, 
having ected upon all the rings on this side (10491) = oF I am confused the influence of the current for a long time, or | This is to keep the wax as far up on the bowl 
the fluid passes in the Interlor of the oasing ; Hi ss Sia Ta does it receive the full charge instantaneously? |as possible, and rapid smoking will overheat 
; cates 8 in jas, Gaso , , ant . , : . 
and ‘to th ondenser through an opening Mr . _ Basis pa 65, “having 120 In fact, we would like some information on/| driving the wax off and leaving the pipe dry 
‘ il : ] ~ mage OO é 4 2 . — 
Nish ki i p ited anotl i ce an pa i? this subject that we can rely upon A. 1. The |}and raw. A new pipe should never be smeked 
tur t ! on t , —-- es aed — Ss ap i et ¢£ bes t ag ize stee bars . i —ow » -_ . 6 x 
1 l t rl t i le give 110 volts and 21 amperes Now, what = west and — ee _ ca outdoors in extreme ly cold weather. 2. Fill 
pendir applicatior rmerly and is dk -aiseigre * : abut = dental is to place them centrally in a suitable coil,|the pipe and smoke down about one-third, or 
‘ as J i cet comp t as o o | ‘ ‘ ‘ 
signed especially to diminish ves Of heat by 0 1 °6 wabiscen 2 trop, whict and then connect the helix with the wires/to the height to which you wish to color 
; , : . 2 ess es 1 olts as 1e drop, lich Pe s ¥ e rs 
radiation through the walls between successive * a from a dynamo-electric machine or powerful | Leave the remainder of the tobacco in the pipe 
; — , divided by 21 gives about 0.5 of an ohm as the ' 
p Rut hambers and to reduce axial thrust wditialeinie Tot 190 volts tie See |}battery for a few seconds, remembering to/and do not empty or disturb it for several 
mtn , . stance et 2 olts ough 5 ohm re- | “ M P 
and obtsin axial balance, as well as to di sistance j I understand. 240 ar break the curcent before removing the magnet | weeks, or until the desired color is obtained 
ance ¢ Ss, as derstand, 2 amperes . ; . . ~ 2 
minish frictional loss to & minimum by rei. now that I must t eiiaa PI laiy, | £tO™ the coil. If the source of the current is| When smoking, put fresh tobacco on the top 
0 iF 1us ve ong ease explain s 
ducing the number of running-wheels without in Not ey wae What if tt ae a dynamo machine, the coil should be about |and smoke to the same level. 3. When once 
> ores ane Jue es na it amperage ‘ ‘ j 
sacrificing efficiency . , a — 2% inches long and should consist of 10 or 12] burnt the pipe cannot be satisfactorily colored 
was 1, 12, or 48 Instead of 247 In these cases | > ; . , ; 
TURBINE - REGULATOR DEN - ICHIRO| what would | he resistan =e reper layers of No. 12 magnet wire If a battery | unless the burnt portion is removed and the 
é ) ” tit PRISE ce i ( le t er a ‘ , . ‘ 
Nismizaki, No. 1 Tsuna-Machi, Mita, Tokyo, is used, a coil 1% inches long, composed of 14] surface again treated by the process by whick 
age hat is, In dropping to 110 volts. A. If : : : ; an : . © . 
Japan, This invention relates to a system of] wiry you x 4 amper flow, the resistan or 16 layers of No. 16 magnet wire, will be | meerschaum is prepared. The coloring is pro- 
e olts 2 amperes flo Ve esistance . F » . » 
élastic-fuid-turbine regulator to be used in > . “ .| the best rhe internal diameter of the coil |duced by action of the smoke upon the oils 
must be 120 divided by 24, or 5 ohms If j : j 
connection with elastic-fuid turbines claimed! wip, 110 vol 1 amper dow. thé resietas should be only large enough to admit the bars | and wax which are superficially on the exterior 
olts 21 amperes fl he resistance : ; ’ 
in Mr. Nishigaki’s previous applications; and must be 110 divided by 21. or 5.24 ohms The easily A battery of six Grenet elements, each | of the pipe, and are applied in the process of 
j t » ob a ¢ s s aving ¢ fF ex si ace of 30 5s are eo 
ite objects ar t« btaln result f very sensi | resisiance needed to make this change ig 0.24 mee “Ren _ pone! or > . — sec ebay 
tiy speed regulation with said turbines by | he ' ' ' inches connected in series, wi do the work - 
x ohm If with 120 volts 12 amperes flow, th , 50 < r rule 
reducing friction of the working parts of the], Satine must be 120 divided by 12 , nd very well on small magnets; such, for in- (10500) A. G, H. asks for rules for 
| CBISTE ct ! 58 sl - aet iv & or . » j "7 > ve My > ‘ 
regulator to the minimum, as it Is known that] opm As the resistance w 5.24 ol " t stance, as are used in telephones Where a| calculating speed of pulleys, A. The diameter 
‘ s s ‘ esis ce as 0.2 onms when 5 a > rive sing re i i » 
frietion destroys the sensitiveness of the regu : ll number of magnets are to be made at one time | f the driven being given, to find its number of 
with 110 volts 21 amperes flow, we must add ' , : ions. \ iply i 
tie es the bars may be passed in a continuous line | revolutions. Rule.—Multiply the diameter of 
| 4.75 ohms to bring about the change In the 1 al Keepi in |the driver by its number of revolutions, and 
*TEAM-TURBINI A. Bonom, New York, | same way for any other number SRRONEN The Cou, owes “! pied wied-eagge ivi . ig ter ' 
~ Y in thi ase the Invention has referenc contact end to end, adding one above the coll | divide the product by the diameter of the 
J ; am UF 4 . o as ere . e T : , ‘ . ‘4 > ie i > » > 
te am-turbin and the general purpose of (10192) T. J. writes Will you please | before taking one off below In this manne r | driven ; the quotient will be the number of 
improvement is the production of a tur-| form me how to bleach yellow feathers white | #!xty bar magnets have been strongly charged | ™ volutions of the driven. Example. Twenty 
j . f r » f ster ‘iver . 
bine which will be economical in steam con- | OM 4 live bird A. Peroxide of hydrogen is the |‘ ten minutes Horseshoe magnets cannot be | OUr tn ~~" ne ny — i: are 
umption and of high efficiency More specifi only chemical that can be ised nh a live bird harged so readily here are two or three | 0! ROVECOR, wep . 13 inches Gaauea 
eaily, the object is to produce a turbine which | Without danger to the anima rhis chemical! | Ways of charging them, One way is to place tiga 300 rhe diameter and gp 
will be of compact form and in which the |!* the one that is extensively used for bleach them in contact with the poles of a very strong | the Graven pang .eoven, to Ene mage Po aggre 
pa nia with the expansion of the | '» hat: electro-magnet, removing them after breaking | the driven, that shall make any given number 
apace enlarges ‘ ) , P 
; he current; another method is to place each |°f revolutions in the same time, Rule.—Mul- 
: 10493) H. B. asks At how many limb of the magnet in a coil adapted to the|tiply the diameter of the driver by its number 
revolutions minute cou a solid cas on | curre! p > use P till ¢ er ‘thod is | Of revolutions, and divide the product by the 
Seceetaiem ts Ceibelen. tions a mit ld a i cast-iron rent to be used, and still another method is | I 


JACK W. Umeareap, Jerseytown, Pa 


invention relates to jacks, and Is particularly 
useful in connection with devices of this char 
neter to be used for raising wagons off the 
grownd for the purpose of removing the wheels 
An obje« is to provide a device of this kind 
which can be used at various heights from the 
ground without adjustment and which can be 
operated by means of a simple manipulation 
DEVICE FOR SMOOTHING WAGON 
ROADS.—F. W. Lacuner, Wenona, Il rhie 
device ie adapted to be attached to any vehicle | 


and used as a drag to smooth the road behind | 


the sald vehicle It is well known that if) 
roads are dragged with a harrow while soft 
they may be caused to dry up very much 
quicker and in drying if the roads are re 
peatedly dragged deep ruts and grooves are 
avoided and a smooth hard surface is left 
when the ground becomes thoroughly dry | 


ATTACHMENT G 
the in 


PROP 
renn In 


BUGGY ror 
Memphis, 


reference to 


LAK this patent 
improvements in at 
object 


and 


vention has 


tachments for buggies, it 


top-props for 


being to provide a device for receiving 


folding buggy-top and 


received 


holding the bow of a 


jolting usually 


the 


take up the jar an 
is lowered 
Ridlonville, 
this in 


by the bow of buggies when top 
SLEIGH | A Ls 
Maine 


vention 


Baron 
Bob-aleighs are improved by 

The object is to provide a sleigh ‘hat 
light, but 


and so constructed 


will th strong 


that the runners will have a yielding or swing 


ing movement relatively to the body, thus pre 


yenting to a great extent strain or possible 
dleturbing f the load in the vehicle when the 
runne asirikes or pase an obstruction 
SPRING-WHEEI eH. Paw Detrol 
Mict Thie invention | in improvement in 
spring wheels By he use of th improved 


wheel a considerable amount of rubber is saved 


in the tire, since one-half of the ordinary tire 
in dispensed with, thus permitting the con 
struetion of tires of greater diameter with the 
ime amount of rubber as now used in tires 


uuch emailer dlameter 








DESIGN FOR A SOCKET FOR INCANDES 
CENT ELECTRIK LAMPS J \ MEBANE, 
South Boston, Va The socket Ip this design 
is approximately bell-shaped, and the body has 
extertorly a series of parallel vertical rounded 
ribs and Intervening groove the lower ends of 
sald ribs running out on the flared base or rim 
f the socket and terminating in acute angles 
a ints. 





Nors,—Copies of eny of these patents will 
be furnished by Munn & Co, for ten cents each 
Pleave state the name of the patentee, title of 
tmvention, and date of this paper. 








his | 


[with a 


| AMERICAN SUPPLEMENT, No 


disk be run with safety the disk 


having the 


following dimensions Diameter, 5 ‘feet 6 
inches ; thickness at hub, 4 inches; and taper 
ing to % Ineh thickness at the rim We 
mean, of course, if this were running free, and 


were not acted on by 
cept 
run at a 


other 
The disk may be 
revolutions per minute 
depending 
SCIENTIFIC 
centrifugal 


any 
force A 
speed of 
factor of from 5 to,6, 
the 


forces ¢5 
centrifugal 
550 
safe 
upon the See 


quality of iron 


S91, on 


force as applied to revolving machinery; 10 
cents mailed 

(10494) R. D. says: I have been a 
reader for a number of years, and for this 
reason felt that I might impose on your good 


nature by asking if you could tell us whether 


not we could put a fireplace in our chimney 

















without spoiling the draft for the other con 
nections There are only two openings into 
It, both In the basement We want to put the 
fireplace on the first floor if possible Our 
local masons do not know much about fire 
place making If possible please make a 
rough sh ! f what ye would suggest If 
i wa 1 l fl himney we could no 
doubt a I t y, but we have only one 
o> 
( CUPBOARD 
f 
aa: 
{ t 
N 
: AA 
b, 
ZN 
a 2 
rs FE | 
S| 
S | TREPLACB 
= | 
SS ft , 
S | FLOOR 
~ | 
flue to work on A. In reply t \ r inquiry 
regarding the placing of a firepla your 
chimney, we would say that unl tl was 


plenty of draft to spare in the chimney a 


fireplace would greatly reduce the draft in 
the chimney The opening for the t : 
must be smaller than the two openings tn the 


basement and should be arranged as shown 
in the sketch However, unless there is 
plenty of draft to spare, it would not be ad 


visable to the fireplace; and as w 
determining the 


you concerning 


put in 
draft, we 
this 


have no means of 


cannot definitely advise 
sublect 
(10495) H.F 


treat 


Can you give me 
that 


says: 


linotype metal has de- 


a process to 


tine, 1 part water, 6 parts glycerine, and 6 
parts coloring matter. A suitable black color 
can be made from the following materials: 1 
part gelatine glue, 3 parts lampblack, aniline 
black, or a suitable quantity of logwood extract, 
10 parts of glycerine, 1 part absolute alcohol, 
2 parts water, 1 part Venetian soap, 1-5 part 
salicylic acid For red, blue, or violet, 1 part 
gelatine blue, 2 parts aniline of desired color, 
}1 part absolute alcohol, 10 parts glycerine, 1 
part Venetian soap, and 1-5 part salicylie acid 
The following additional receipt is also used 
for this purpose: 1. Mix and dissolve 2 to 


single coil, inserting one pole of 
the magnet into the coil in one direction, then 
breaking the current, and inserting the other 


pole into the coil from the opposite direction. 


to employ a 


It is well to remember that the magnet will be 
very much impaired if the current is not 
broken before removing it from. the coil. The 


magnets is to 
to make 


charging 
It is impossible 
magnets satisfactorily this all-impor- 
tant requisite. 2. As to the quality of steel best 
adapted to this hard 
ened and not tempered answers admirably. For 


secret ol success in 


have a strong current. 


without 
steel 


purpose, machinery 


spring steel is 
answers well if 
color. 3. The steel re 
charge’ almost instantly. 
under the in 
than 


horseshoe magnets German 
best Tool 

drawn to a 
maximum 
It is useless to allow it to 
fluence of the 
seconds. 


the steel hardened 


and staw 
ct ives its 
remain 
magnetizing current more 
a few 


(10497) CC, L. asks how to make a pad 


for rubber stamps A. The following is said 
to be a cushion that will give color per 
manently. It consists of a box filled with 
an elastic composition, saturated with a suit 
able color The cushion fulfills its purpose | 
for years without being renewed, always con 
tains sufficient moisture, which is drawn from 


the atmosphere, and continues to act as a color 
stamp cushion so long as a remnant of the mass 
or composition the box or recepta 
cle This cushion or pad is too soft to be self 


remains in 


supporting, but should be held in a low, flat 
pan, and have a permanent cloth cover, The 
composition consists preferably of 1 part gela 





violet, 15 alcohol, 15 
The solution is poured on the 
cushion and rubbed in with a The 
eral method of preparing the pad is to swell the 
gelatine with cold water, then boil and add the 


drachms aniline ounces 
ounces glycerine 
brush. 


gen 


glycerine, etc 
(10498) J.M 
shells A. 1. 


H. asks how to prepare 
Porcelainous shells 
r hard as to require the apparatus of a 
lapidary to cut or polish them, but they are 
generally so smooth as to require no rough 
grinding They may be polished by using a 
felt wheel and applying putty powder. Na- 


and polish 


1 80 


the drivén; 
| the quotient will be its Example.— 
| Diameter of driver (as before) 24 inches X 
3,600. Number of revolu- 
300. Then 3,600 
rules following are 
will be readily 


|}number of required revolutions of 


diameter. 


| revolutions 150 
tions of driven 

300 12 inches. 
but changes of the same, 
understood from the foregoing examples. To 
ascertain the size of the driver. Rule.—Multi- 
ply the diameter of the driven by the number 
you wish to make, and divide 
the required revolutions of the 
will be the size of the 
| ascertain the size of pulleys for 
|given speed. Rule.—Multiply all the diameters 
of the drivers together and all the diameters of 
the driven divide the drivers by the 
driven; the multipiy by the known 
revolutions of shaft. 


required 
The 
and 


of revolutions 
the product by 
driver; the 
|driver. To 


quotient 


together ; 
answer 
main 
(10501) A. L 


rule for 


W. asks for a simple 
calculating the horse-power of steam 
engines. A. Multiply the square of the diameter 
| of the cylinder in 0.7854, and this 
product by the mean engine pressure, and the 
last the travel in feet per 
minute Divide the last product by 33,000 for 
the indicated horse-power. In the absence of 
}logarithmic formule or expansion table, mul- 
| tiply the boiler pressure for % cut off by 
10.91, for % cut off by 0.85, % cut off by 0.75, 
| 3-10 cut off by 0.68. This will give the mean 
| engine square inch near enough 
| for ordinary for steam pressures be- 
| tween 60 and 100 pounds, always remembering 
| that the piston travel is twice the stroke mul 
tiplied by the number of revolutions per min- 
ute. 
(10502) 





inches by 


product by piston 


pressure per 


practice, 


B. G. I. asks how to preserve 
India rubber. A. 1. In the opinion of Hempel, 
the hardening of vulcanized India rubber is 
caused by the gradual evaporation of the 
solvent liquids contained in the India rubber, 
and introduced during the process of vulcaniza- 
tion. Guided by this notion, he has made ex- 
periments for a number of years in order to 
find a method for preserving the India rubber. 
He now finds that keeping in an atmosphere 
saturated with the vapors of the solvents an- 
swers the purpose. India rubber stoppers, 
tubing, etc., which still possess the elasticity, 


are to be kept in vessels containing a dish 
filled with common petroleum... Keeping i 


wooden boxes is objectionable, while keeping In 


air-tight glass vessels alone is sufficient to 
preserve India rubber for a long time. Ex- 
posure to light should be avoided as much as 
possible, Old hard India rubber may be soft- 
ened again by letting the vapor of carbon 
bisulphide act upon it. As soon as it has 
become soft, it must be removed from the 


carbon bisulphide atmosphere and kept in the 





creous shells or those of the pearl varigy may 


above way. Hard stoppers are easily made &t 
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various systems of reinforced concrete con- 
struction are discussed and illustrated. 
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WHO DRESS FOR STYLE 
NEATNESS, AND COMFORT 
WEAR THE IMPROVED 


BOSTON 


THE RECOGNIZED STANDARD) 
“SEE The Name is 


stamped on every . 
loop — 


The 








CUSHION 
BUTTON 


CLASP 


LIES FLAT TO THE LEG—NEVER 
SLIPS, TEARS NOR UNFASTENS 


Sample pair, Silk 50c., Cotton 25c. 
. Mail: don receipt of price. 





Boston, Mass.,U.8.A4. ff | 














| 


Motor Supplies 
b> 


Order your Automobile and Motor Boat 
Supplies by mail. 





Regulator. 
Relay structure, 
Resistance devices, 





We make a specialty of mail orders and are fully | 
qualified to give you better attention and advice 
than anyone else in the business. 

We carry in stock practically everything pertain- 
ing to the motor car and motor boat at lowest prices 
consistent with quality and good service. | 

P. M. S.6-inch Dashboard Searchlight for small 
cars and boats, with French mirror, copper front 
and back and swivel, $10. Complete, with basket 
generator and tubing, $18. Larger sizes in proportion. 

P. M. S. Generator will run two big headlights, 
gio; high grade 

French Siren Horn, loudest made, $30. 

Puritan Gas Tanks, $30. More gas for less money, | 

Sole agents for Universal Auto and Marine Car- 
buretors. 

We ship to any part of the world. 

Complete catalogue to interested parties. | 

Dealers. 45 we are manufacturers’ agents it 

= _ will pay you to get in touch with us. 


PIERSON MOTOR SUPPLY CO. 
1175 Bedford Ave,, Brooklyn, N. Y, | 


Rotary 


Sewing 











THE INTERNAL WORK OF THE 


Wind. By 8. P. LANGLEY. A painstaking discussion 


7 the leading authority on Aerodynamics, of a subject 
of value to all interested in airships. SCIENTIFIC 
AMERICAN SUPPLEMENTS 946 and 947. _ Price 10 
cents each, by mail. Munn & Company, 361 Broadway, 
New York City, and all newsdealers. 








Merkel 






1907 Model 


~ Cycle 











The only comfortable, non-injurious motor 
cycle on the market, built on the latest model, 
including the famous ‘‘ Merkel ” motor, Grip 
control, and Spring Frame and Fork, abso- 
lutely the safest and speediest roadster or racer 
yet made. 


Write for Catalogue and Prices 
MERKEL MOTOR CO, 
1062, 26th Avenue, Milwaukee, Wis. 


ie Ah 


. that explains fully the unique 
construction of the 


Ferro Auto-Marine Engines 
and tells just why they 
have created such wide- 
spread interest this year. 
Or send to cents 
for our. complete 
Treatise on Marine 
Engines, Write us 
to-day. 



















5 Wade Building, Cleveland, O. 





Shade, 


Speculum, 
Speed mechanism, 
Speed mechanism, variable, F. 
Spring wheel, J. F 2 
Stacker, hay \ 


Stamp, automatic 


Stoker, 


Stove 


Stove 


Stovepipe J. 
THE FERRO MACHINE & FOUNDRY CO. | St=ap. See. Breast 


la Street indicator for electric 
-o : ! tie, COM. 
ge Stock at 75 Cortlandt Street, New York, N. Y, Striker slot, } 


Perforated strips 
forming, D. 
Perforator, H. 
Phonograph, C. Ridderhof 
Phonograph, £L y 
Photograph plate, 
Photographic film 


J. Mathein 


Photographic print 
Photographic printing apparatus, F. H. Auld 
Photometer, integrating, C 


Piano acton, L, 


Pianoforte, G 
Picking block, M. J, 
Pipe bracket. H. 
: £ 
Pipe hanger, adjustable, 
Pipe testing machine, 


Pipe coupling, 


Pliers. punch, 


Bernard ..... 
Plow. W. P. Hendon 
Plow attachment, 
Plow blade, cultivat 


Plow, disk, { 
Plow stock, A. 
Plug and wall 


ley & De Reamer 
Plug, electrical connecti 


Pocket, safety 


Policeman’s club 

Post card frame 

Power transmission 

Power transmission 

Printers’ galleys, 
it 


Adzi daadé a aeeacens . 
Printing and embossing apparatus, E 


Ar 
Printing plates 
Kern 


Projectile, FE, Ohl 
Projectile, anchor, 
Propeller, J. A. 
Propeller, A. Hector ... 
Propelling and floating device for 


the like, 


Propelling mechanism, boat, H. Thormeyer. 


tee Sy GEO. PROSTOO.,Makers § | j 


~ulley casing, 
Pulley frame, 


Pump, J. H. Burkholder... 
Pump, C. Valliquette 


Pump, lift, F 
Pump, multiple 
Pumping jack, 


Puzzle, C. ¢ Hayhurst 
Pyrimidin derivative 


Rail bond, W. 
Rail joint, W 
Railway alarm, 


Railway crossing signal, 


Ralway gate, G 


Railway signalin 


Struble 
Railway switch 
Railway switch, 
Rallway tie, 


Railway tie, composite, 
Rake, U. 8. Jessup ~ 


Rake, R. H 


Recorder, D. Patterson 


Reel carrier, J 
Reel seat, F. 


Rings, ete., flaring machine for metal, G. 
ft. eees .. 848,948 

. 848,782 
849,22 


White 


Rock and ore crusher, G. H. Tt 


Rock drill, 


Rod catcher, M. 
Roll forming machine, 


mon 


Rolling machine, hoe, F. 


Rope clamp, C. 


Rotary drier, H 


Rotary engine, 
Rotary engine, 


Sealing device, 
Seeding 


binder, W 


Sewing machine thread controlling and un- 
winding device 
Sewing machines 
fastening, F. 
Shade and curtain 
J GROOM sscane TT 
double-acting window, M,. Ee 
Shade fixture, window, 8. I 3 
Shade holding dev 
Shade roller. A 
Shaft 


son 


Shampoo registering device, H. C 
Sharpener, ; 
Sheep shears, M 
Shipping case, N 
Shirt waist, M, 
Shock absorber, 
Shuttle spindle, 
Sidewalk light. 
Sight, C. & M. A. 
Sign, electric, W 
Sign exhibitor, 


et al 


Signal system, electri 
Signal system, select 
Signaling, P 
Signaling instruments, casing for electric, 
SAO Bee e688 
Signaling system, fire and police, W 


Sink. bath, and wash tub, combined, W 


finns 


Siphon, W. 8S. Shields 
Skirt marker, W. 
Sled, G. Koch 
Sled runner, F 
Soldering sheet 
| Sole, cushion . 
Sole leveling machine, 
flluminable, 


Earle 


Stanchion, F. 8 
Steam boiler, E 
Steamer, 
Stenciling 
Stocking supporting means, G 
mechanical rd 
Stokers, coal magazine for automatic, 


D,. Smith 


Stone polishing ‘y 
attachment, 


Blanchard 


Stove, gas burning, 
Stove, gas cooking, 


Stove guard, gas heatng, V 
lining clamp and 


erg see RVObE TS Cena Te 
Stove or range, gas cooking, V. W 





.. 848,869 
. 848,687 


. 849,034 


: $49,076 


. 848,957 





. 848,873 


ng, Vogel & White. 
;. Ww 


. 848,924 
849,216 
849,11 


Some ; coenacace Otneee 
preparing half-tone, b 

° ee oe ..-. 848,833 
. 849,015 


** $49,238 


. 849,308 


. 848,857 





. 849,236 
’ 848/901 
. 849,046 


. 848,986 


.. 849,244 
-. 849,304 
- 848,846 





©. 


a eevee 849,281 
See Feed water regulator. 


. 848,919 
. 849,065 
.. $48,860 


explosion engine, 
Rotary motor, Se 3. 
Rubber footwear, making, M 
Rugs, carpets, etc., 
Sad iron, F. 
Safe, round door, 
| Safety elevator, 
Safety pin, R 
Sash adjuster, 
Sash lock and 
Sash lock, ventilating window, F. 
Saw tooth, L. G. : 
Scale, spring, M. 
Scenery, 
Scraper, 
Screen, F. Mikes 
Screw, R. 8S. Math 
Seal, L. A. Brown 
Sealing apparatus, 
Sealing apparatus, 


support . 848,953 


. 848,740 
. 848,880 
. 849,018 


theatrical, 
wheeled 








. 848,706 
5, 848.892 | |) 
. 848,734 | 
machine, » 
Self locking block and pufey, G. M 
machine 


. 849,140 


pole holder, window, 


. 849,133 
reversing device, Sundberg & Erics- 

shears 
. 849,252 
. 849,352 
. 849,117 
. 849,073 
° ---- 849,226 
automatic, F. A. Johnson 


+ 849,287 
. 848,958 





electric, 


. 849.254 i 
848,696 | f) 
849,341 
848,910 i 
848,805 | |) 
848.978 








domestic, 
machine, 


; 848,861 i} 
. 848.760 i 
Ww 


: 849,220 | |) 
. $49,323 | 1) 


. 848.794 





drum, . 848,689 


849,267 


849,086 


849,277 
849,184 
849,027 
849,278 
849,011 
848,950 


849,122 
848,759 


848,913 


848,902 
848.941 


1 
3 





{ 
849,205 
848,942 


849,006 
849,176 
848,802 


848,629 
849,030 


848,836 
849.166 


848,791 
& 


849,107 
848,677 
849,173 
848,681 


848,806 
849,003 


Constructive 
Watch Adjustment 


When you buy an ordinary watch 

you actually purchase movement 

and case separaiely, the movement 

having been placed in a case not made 

for it and adjusted by means of the hairspring 

regulator. This is merely regu/ative adjustment and can not be 
compared in efficiency with the constructive adjustment of the 


WpOWARD 


WATCH 


which is completed by the makers. After the movement is assembled it is tested 
and adjusted until absolutely accurate. Then it is placed in its own case and 
tested and timed for weeks. ‘The slightest variation caused by casing is cor- 
rected by a complete readjustment. 

To further protect it, every HOWARD Watch is enclosed in a velvet-lined 
mahogany cabinet, accompanied by Certificates of Guarantee giving the move- 
ment and case numbers, and the fixed price at which the watch is sold everywhere. 

Howard Watches are made in men's sizesoniy, Prices 


range from $35 to $150, according to quality of case, 
number of jewels, and adjustments. 


“Watch Wisdom” FREE 
w t te have a free copy of “Watch Wis- 
@om,” 4 mah Ae Interesting book which tells mere 
about time tha: you ever knew before. It's written 
by Elbert Hubbard Write to-day. 


OWARD WATCH COMPANY 
y Sa & St., Waltham, Mass., U.S. A. 




















848,932 


848,793 
848,954 





$48,630 
849,044 
849.326 


$48,665 
849,099 





ate prices. 
twocycle cee ines with speed 
controlling lever; simplest engine made; 
Starts without cranking, peneety 8movia 
pests. Steel Fowboate, $20 00. I boats Sitios & = 
wate com) rents; cannot 6 . 
Tout house We are the largest manufacturers of pless- KREMENTZ 
ure in the world. Orders fill- On the Back of the Button insures Permanent Satix- 
ed day they faction, It cannot break from service. The shope of 
the head makes it 
. Easy to button, 
When buttoned it stays buttoned. 
Easy to unbutton. 
Sold by Jewelers and Haberdashers. Write for booklet; 
The Story of a Collar Button. 
KREMENTZ & 00. 77 Chestnut St. Newark, ¥. 3. 




















849,016 


849,072 
848,842 


849,154 
848.914 
848,879 


848,790 | Pi 
848,905 | fi) 


849,347 | |} 


849,023 
848,987 
849,219 
849.167 
849,284 
848,931 


848,660 
849,180 





849,150 | |) 








849,020 
848,947 


848,657 


849,172 





849.2458 
848,636 








849,321 | |) 
849,319 | | 


849,216 











849,276 i 


NOW READY 


Industrial Alcoho! 


Its Manufacture and Uses 
A PRACTICAL TREATISE 


BASED ON 

DR. MAX MAERCKER’S “INTRODUCTION TO DISTILLATION” AS 

REVISED BY DRS. DELBRUCK AND LANGE 
COMPRISING 
Raw Materials, Malting, Mashing and Yeast Preparation, Fermentation, Disti!- 
lation, Rectificati.na and Purification of Alcohol, Alcoholometry, The 
Value and Significance of a Tax-Free Alcohol, Methods of De- 
naturing, its Utilization for Light, Heat and Power Produc- 
tion, A Statistical Review, and The United States Law 


By JOHN K. BRACHVOGEL, M.E. 
528 Pages 105 Engravings Price, $4.00 


have been so widely discussed in the press and 

periodical literature of the entire country, that 
it is unnecessary to emphasize the great importance of 
the subject, especially to our agricultural and indus 
trialinterests. For years we have been far behind the 
nations of Europe in this regard, and in consequence 
our literature has been sadly lacking in anthoritative 
works covering this phase of industrial activity. 
This book was designed with the especial purpose of 
filling this want, and it is the latest and most compre- 
hensive work of its kind which has been published in 
this country. 

It is based upon the researches and writings of the 
most eminent of Germany's specialists in the sciences 
of fermentation and distillation. It covers the manufacture of alcohol from 
the raw materials to the final rectified and purified product. An introductory 
section deals with the importance of the new law and what it means to the 
farmer and the manufacturer, Additional sections cover the methods of de- 
naturing, domestic utilization of alcohol for heating and lighting purposes, 
alcohol as a fuel for power production, and a statistical review. The full 
United States law is given in an Appendix. 

The 105 illustrations are of especial value and excellently supplement 
the text. 

Few in number are those to whom this book would not prove of interest 
and value. The farmer, the manufacturer, the power-producer, the house 
holder, will all find that denatured alcohol is of such importance to them, 
that its use and introduction will effect savings aud economies which were 
hitherto impossible of accomplishment. 

Send for Descriptive Circular. 


MUNN & COMPANY, Publishers, 361 Broadway, New York 


of | “HE value and significance of a tax-free alcohol 
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Classified Advertisements 


Advertising in this Column is ® cents aline. No less 


“ four nor more than ten lines accepted. Count 
ov u words to the line All orders must be accom 


ed by @ remittance. Further information sent on 


eq nest 


MOTION PICTURES. 


» of its kind in this sity. 
1 Power's Cameragraph the rea) fireproof ma- 


persons | find Ly reading 





BUSINESS OPPORTUNITIES. 


PATENTS BOLD ON COMMISSION... If you wish 
bay or sell a patent write for particulars to BE 
Verkina, 72 Broad Street, Boston. Patent Sales Exclu- 

ively 


METAL NOVELTY WORKS CO., Manufacturers of 
al! &tods of light Metal «,oods, Patented Articles and 
Hardware Specialities on contract. Metal Stamping Dies 
and Stamping our specialty. 45-47 Canal &t., Chicago 


PATTERN. LETTERS AND FIGURES (White Metal 
and Bernese) for use on patterns for castings Large Va- 
riety, prompt shipments Send for catalog Ww 
Kulght & Son, Seneca Falls, N. Y 


AGENTS WANTED to sell best kettles in world for 
ooking, eteaming, straining food of all kinds. No more 
burned or seaided hands, nu more food wasted, Sample 
free. For parti ars write American Speciality Stamp 
ing Co., Johnstown, Pa 






1 S81, PATENTS.—To buy or having one to sell, write 
Uhas. A, Seott, 719 Mutual Life Building, Buffalo, N. Y. 


HELP WANTED. 
WANTED A SUPERINTENDENT 
Syracuse Chilled Plow Co., 
Syracuse, N. Y 
$1,000.85, technical positions described in the latest 
issue of Oppo aA en agenene Sample copy free if you write 
as tu<fay, stati «, experience and salary desired, 
Hapeoodes, 406 Broadway, New York 


PATENTS FOR SALE. 
NEW ARTICLE IN CIGAR TRADE. Basic patent 


granted American rights only for sale Price 870). 
Heady sale for this Moning like it on market. Address 
\etna, Room 6, 354g North High St., Columbus, Ohio 


SOUVENIR POST CARDS. 


» S00 VENIR Post Cards and a6 mos. subs. for 2c to 
‘otleetors, largest and oldest 10) page monthly on Coins, 
Miamps, Post Cards, Curios, Minerals, Relics, etc. Ads 
pay—lea word. Phil. West & Camera News, Superior, Neb 


6 BEAUTIFUL POST CARDS mailed to any address 
A great variety of sabjecta. Sold by some stvres 
at 27 and ot * at Se. each. Detiance Stadio, © 
Weet Broadway w York. Price list free. 


fo 








| 
LIVE-MOTION POST CARDS.—New York's latest 


fat Application of a lieht procuses moving picture 
effect. An evening's fun can be provided with aset of 
these cards. Special Offer—Set of 9 assorted subjects 
postpaid, We lagle Card Co., 2 Park Place, y 


14) POST CARDS 8 900-84; made to order from any 
Photo or Print with your imprint on each as publisher. 
Workmanship guaranteed. Goods Celivered within 10 
days. Rich Photo Process Co., Dept. F, 3 EB. 23d St., N.Y. 





FACTORY AND MILL SUPPLIES. 


PUT IN WATER WORKS at your country home. A 
Caldwell Tank and Tower is the thing. Substantial, 











efficient, ornamental, inexpeasive and frost proof 
Dosene near you. A. B. Woodruff, of Mt. Carmel, Conn 
mage: “My outfit bas been in us leven years with 
out any expense Write for er Works Cata 


Ww 
logue and Price List W. BEB. Caldwell Co., Station 
DD, Louatevilie, 


MACHINERY. 


REMOVED to larcer quarters, we offer our large | 


stock of new and second-hand machinery; also boilers. 
engines, dynamos, motors, materials and supplies, 
ijtberty Machinery Mart, 156 West Street, New York 


TYPEWRITERS. 


TY PEW RIT ERS. —Sold, rented, and repaired. Expert 
repairing on all wakes. High grade machines at lowest 
prices, A 1 makes rented. Henry Typewriter Exchange, 
MW. iith Street, New York. Telephone 4652 





ry PEW RITER “ Bargain List” free Deal direct, | 


save agents’ commissions Underwoods, Remingtona, 
Oitvers, as; thers 815, . shipped on trial Old Re 
able, Consolidated l'ypewriter ix., 43 Broadway, N 








ry Pew RiT ORS —Caligrap 
Hammond, $10; Remington, $12; Remington, two-color 
ribbon attachment, $18; all guaranteed. Send for cata- 
tog. Typewriter Co. (Dept. X), 2717 W. 126th St, N.Y. City 








OLBARANCOB SALE Remingtons Densmores, Jew 
etce, Bilekensderfers, Williams, $12.59; 

monda, #10; Underwooda, Olivers, # Orders filled or 
money back Standard Typewriter Exch., Suite 4, 
7 Broadway, N. Y 





SAVB MONEY Send to Lineograph Co., 12 Fulton 
&t.. New York City, for Duplicators and Supplhes. Be- 
inw the actual makers, you will save 4) cents on the 
dollar, Cireulars sent on application 


SPRCLAL SARGAINS.—Remington No. 2, writing two | 





in $15 each, shi; 
me catalog ue 
| Broadway, 





eolore Densmore, Hammond, Frank 
privilege of examination. Write for « 
*,’ Kagie Typewriter Co., Suite Li, 





STANDARD MAKES BETTER THAN NEW at | 


vil as lowasanywhere. Thoroughly overhauled and 
rebailt machines at 1-4 mannfacturers’ prices. Atlantic 
Typewriter Exe., 46 Bway, N.Y Reliable repairing 
Tolephuse 8 ( ortlandt 


ELECTRICAL. 


repDr BE AB SKULL, DEVIL, SCARF PINS, 
ud d, best ivory. When Uluminated 
marvellous e ‘gee t Vest Pooket Flash 
Medical atteries BK. J. Tardie, Sixth Avenue 
New Yors City 


CALL AND S8B OUR UP-TO-DATE Blectric Cigar 





ldghter just apres ted Pocket-lam ps, flashlights, scarf 
pina, eto All modern improvements Atias Klectric 
Mfg. Co., @ West Bway Tele. G49 Cortlandt 


Wi WILL MANUFACTURE FOR YOU, on reasona 
bie basa, speciatties in Blectrical, Hardware or Meta! 
ines. Large quantities or continuous contracts de- 
sired, Forest, Pox 17M, New Y 


SCHOOLS AND COLLEGES. 


G60, HB. WLLSON, the World's Champion, has written 
a bookies Vaudeville. Stage Dancing and Entertain 
ne I # absolutely free and very Interesting. Just 
vidress Witsen's Vaudeville School. 263 W. 42d Si... N. ¥ 


rrORNBYS AND INVENTORS, ATTENTION 
P “tien course by mai!l—Patent Laws and Office Prac 


Pree booklet and specimen pages. Cor. Schooi of | 


Patent Law, Dept. A, 8) Mintwood, Wash., D. ¢ 


PHOTOGRAPHY. 
BARGAIN TIME IS HERE. Splendid opportunity in 
hish grade lenses and cameras you want to buy, sett 
or exohange, write us for lists National Spectaity Co 


“WwW. Sth St... wew York City 


EYE-GLASS SPECIALTIES. 


REMARKABLE MAGNETIC SPRCTACLE AND] 


RYR GLASS OFFER, Send stamp. no postals, for Free 
Pair, coupon and testimonials. 5. A. Fredrick Optica 
Toledo, Ghio, 








vartioulars ack ire a8 5 


EXPERIMENTAL ELECTRICS. 
STUDY ELECTRICITY AT HOME 


over 100 pieces of apparatus. 


BOOKS AND MAGAZINES. 
STEAM TURBINES by French 


buok No longer necessary to buy aGerman Oran English 





cag 
while book on the subject in print 








_—_ 
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a, $6; Visible Writers, 88; | 





Postals, Ham- | - 























Wheel, J. I Zimmermann 


Wheel attachment vehicle, 


Wheels, maxing ( I Schoen 
Whiffletree hook, O. B. Haga 
Whip socket Farber & Lehman 


Wick tulx Ww R. Jeavons 


| Windmill, | P jergman 
Window, 8&8. I Barr, reissue 


Window ‘cleaning device, R 


Window, teller’s, FE. Liberty 


Wire stretcher, H. 8. & M 
Wire stretcher and faste 
Moor 

covering or facing, 


,erooving machine 





Whench I H Lavier 
Wrench, 8S. P. Schneider 
Yoke safety neck, H r 


DESIGN 


Badge, A. H. Kopetschny 


Bottle O'Neill & Burke 
Fabric pile Fr. BE. Kip 
Lamp stand, R. Morr 


Picture frame 8. Bilek 
Puzzle box, EF. W. Wright 
Ribbon G \ Morgan 


Vessel for table use A Paro 


Watch fob, J. H. Hall, Jr 


TRADE MARKS, 


Accumulators \ Muller 


Antiseptic powder Wate me un 


Antiseptics A 





rowit 











Baking powder Hawk 
Indianapolis Brewing 
RE J R Exner 
Bitters J vor Febren 
B Winter 
Injectors steam Oh 
nd pamphlets ollver 
and shoes, lke aioe Cc 
shoes slippers and 
ndall & ¢{ 
Fuller 





t 
Candy Wallace & o 
Canned lobster, A. C. Raxter 


Canned sardines, No. Lubec 
Co 

Canned vw 
ing-Taylor Co 


Caps, maids waitresses’ 
r Drever 

Carpet warp and twine 
Hooker Co 

Carpets and ruge Wilton, 
Metzger (« 

Cement compounds for making 


Leadite Company of 
Chains and bracelets, Fre 





Cigars. I I S« chwelkert 
Clay stove Bridge 
Cleaning repar 
Pa brik G Flekt 
Cleansing ind disinfectir 
Americar Antiformin Ce 
Clothing certalr Cellular 
Coal entting 
hine ( 
Cocoa chocolate and 
Ambrosia t late © 


T M 
Mate 
s' use 


plece goods, certain 





Cottor woolen vorated 


piece goods, Cravenette 


Creat vaporated Wisconsir 


Milk © 


Damask table cloths, napkins 
Co 


Neuss Hesslein & 


Dental alloys and instruments 
fr ; 


m ( \ Fones 


Disinfectant Johnson & 





Disinfectants ilr purifiers 
Ww & | Walker Limited 
Dust when sweeping, preparation 
St uis Dust Setttin 
Dyes William «& 
Eaves trougl J 
C 
Electric lighting outfits, dec 


Miniature Lamp Manufacturing 
eaning 





Electrical machinery 
| ing compound for, M. Du 
Extracts, certain, Marden 
Fats for baking and cookng 
Felt roofing and sheathing 
facturing Ce 
Files and rasps, Henry Disston 
Filme plates nd phot 
Actien-Gese lise haft fur 
on 
extinguishing compounds 
Feuerloscher-Gesellschaft 
Haftung 
Fish preserved Rosenstein 
Flavoring syrups A. M 
Flour wheat Washburn-Crosby 
Flour wheat Northwestern 
“ir r Co 
Fuses, C ast Manufacturing 
Gas burners incandescent, 
wood Mfg ( 
Glue S. Isaacs & Co 
Greas« eradicator J 
Hair tonic taleum powder 
und skin food, 8. P 


Hair tonics and dandruff cures 
& 


Hammocks, D. W. Shoyer 
Hose supporters, Georg 





Fr 
Inks, printing and lithogr apbing, 


Rychen 
Insecticide, T. Hetherington 


Iodids, substitutes for, Farbenfabriken vorm 


Friedr Bayer & Co 
Jewelrs certain McRae 
Journal, illustrated weekly 


urran & Co 
and = globes, 





=. Lawret 


Leather, tmitation British 
Leggings, H. Jacob & Sons 
Liniments, Oino Liniment 

Magazines, Sterling Electric 


Medical compounds, certain 
Medical preparations, certain 
ufacturing ¢ 


mete” ing oP compound, Mountain 


o 

Medicinal _ compounds certain 
& 

Medicinal. pastes and ointments, 


Medictr al preparation, M 


J 
Medicinal preparation for coughs 
Ww 


croup, 1 Larwill 


Medteine certain. M. J. Breitenbach 


Society 





ir lasle 
certain, WC 
certain Walter 


Medicines, certain, P. Bourne 


Metal alloy for bearings, 
Bronze & Brass Co 


Metal polish, G. J. C. Fiedler 
Metal stove silver and 
Citizens’ Wholesale Supply 
Milk and cream, evaporated 
Mohawk Condensed Mil 
| Miik mdensed, Wisconsin 
{ 
| Nets ' T. H. Gary & 


j 
t' Oil for medicinal purposes 
Tilly 


i 


Oil, olive, Meridional Cheese & 
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SKIDOO! 


MARINE ENGINE 


ne-Sensation of the Year 
trod ng te sage features 








NGINE 
cvs Boat t Water 









See Monkey wrench 
sete ae annie 
reliable engine of its size on carth, 
ie Drives Canoe, Rowboat or 14 to = 
Catalog Reversible, easy to insta’ 
FREE. unfailing ateeae powers, 
and safe, cannot back-fire. Sold r Fi 


Belle Isle Motor Co., Dept. 18, Detroit, Mich, 














Cee ee OO FOE 
} The Dayton Sprayer} 
and Whitewe M 


sq. feet of surface per 

) with whitewash, cold water paints or disintes 
Used by farmers, tobacco growers, 
for watering, astrovine nsec 





















the M Rosenbaum’ 








“EXER-KET 


Adjustable in size to tit any 


getables, fruits, and 





Stronger (“it’s tron’) 





“CAN'T BE BROKEN and won't wear ‘outs 





Crucible 





streng then the spine and cheat, 


; how to get an * Exer-Keteh ” Iron Auto Free. 
‘Exer-Keteh” Novelty Co.,106 N. Senate Ay., Indianapolis, Ind, 


INVENTORS’ 
PPORTUNITY 


EXPOSITION 














machines Pneumelectri 








JAMESTOWN 
will admit models, plans, inventions, etc., 
to be displayed and operated and sold. 





ods, waterproofed, William 
61.764 


= at other od Bronze 


ceived afte r¢ ype ning : Day. 
cost, arrangements, 

BUREAU OF INVENTIONS 
JAMESTOWN EXPOSITION 
NORFOLK, VIRGINIA 

















Automatic Drilling 
SELF-FEEDING 


Use in Bit-Brace for 





Iron, Steel and Metais 


CONSTANT PRESSURE 
By Chain as Feeding 
IS AUTOMATIC 
No Pressure on the Drill by 
Operator -The Chain does that. 


A. L. SMITH & CO. 
1307 Arch St., Philadelphia, Pa. 


OFFER 














| GENUINE 





/ MACHINE 


BOYS AND GIRLS—ENJOY YOURSELVES AND MAKE MONE 


& Keeler 


ery undershirts, 





( 








This illustration shows an actual Moving Picture 
Machine, made expressly for home use, 
construction, easily manipulated by Boys or Girls, 


iT 4S A GREATER — THAN THE PHONOGRAPH. 


y I, 
have one of these MOVING F PI TURE } S, 
have arranged a plan whereby you can on it without cast. 
If you = —~ me your name and postal 
card Il send you 28 of the handsomest pictures you 
T pictures are beautifully ey In 
colors. and at the art stores sell for many tim 
Everyone will patent bmg one for the smal 





return to. me the $7,005 
mediately send you al OVIN 
a film to re aur the caer 
you will certainly be bn envy of your entire neigh bo! 
iri has one, and I have 
the sole right ‘to give ‘oon away I n the United States, so 
be the first in the fleid. 
Remember, i do not ask tor ny ay 

you with the 28 "peautifully colored ie 
a you .will have to ow is ae sell roms eierl 








049 We tet ast. DEPT.B 8-0. NEW TORK CiTY. 




















Scientific American 


































win DIG MONS < Credit 


r SYSTEM 
" y 1-5 on 


ily Own or Watc 
delivery, balance R monthly pe pay ymente. Decsripalvocnin. 
log free. Writetoday. Old a Original Diamond 


Loftis Bros. & Co. Depts PIs sy De Btatese Chineee, lu. 
Build It Yourself 


See First and Pay Afterwards 
ON THE EASY PAYMENT PLAN 
4 toot F senna. 2 
finish your boat in 
season and pay as 
you build, 





That's the fair 
way the square 
way—the Pioneer 
way 

he know that 
Pioneer Pertect 
Frawes are bhon- 
estiy made, that 
they supply the 

hard part” fin- 
ished complete 


and off your mind, 


two 
boatbuilders 
prices and nine- 
tenths of freight 
charges—but you 
don’t know it--although you are entitled to—-so—We 
meet you more than half way--we ask you to pay only 
art dvwn—that is your guarantee that Pioneer Pertect 
Frames are all we claim and that you will be successful 
with them. 


PIONEER PERFEC fl eR AMES 





r boatbus(dere, 











low shiy ral (eo 
o e i 8 s for finishing abso. 
Vay 
Ponce er “Guarante e a Patter rns “try ‘Them 30 
w and the ghiy 
¢ juestion 
7 age 9x12 box 





astrath f 40 styles 
2 fittings, ete., and other pr 
r t ore than satisfic 





. actical in 
wrmatior H 


Pioneer Best & Pattern Co., Wharf 85, Bay City, Mich. 
A MONEY MAKER 


—<—<S— Holiow Concrete Building Blocks 
Best. Fastest. Simplest, Cheapest 
eo Zi Machine. Fully guaranteed. 
THE PETTYJOHN CO. 





615 N. 6th Street, Terre Haute, Inc. 








Frictionless 
Metal 


babbitt 













— 






Frictionless Metal Co. .f hare St., asinine: Tenn. 


VALUABLE PATENT FOR SALE 
IMPROVED RATCHET BIT BRACE 
» Ma , for fu a.) 

A Money Make r, but. we have other interests one 
ing all ourtime Would consider proposition to manu 


facture on royalty. 
KARLSON & GRAN 


isd Oak Strect 


Il deseript 


_Ch hicago 


CONCRETE BUILDING. BLOCK 
MANUFACTURERS 
Reduce cost by my process, which allows you 
to cast “sloppy wet blocks on dry process 
machines and remc ve atonce. Double moulds 
waste the inner mould after each block is 
made, For full information, address 


$. W. HENDRICKSCN, Patentee, White Plains, N. Y. 








BETWEEN 


CHICAGO 
CHICAGO 

CHICAGO 

LOUIS 


KANSAS (¢ 
LOt 


ity 
i | IS 
PEORIA 


ST. KANSAS CITY 





PULLMAN 6ERVICE 
ST WEEN CHICAGO AND 





HOT SPRINGS, Ark. DENVER. Col 
TEXAS, FLORIDA, UTAH 


CALIFORNIA 


OREGON 








IF YOU ARE CONTEMPLATING A TRIP, ANY POR- 













that they save you | 
thirds the} 






































































Ointment for piles, cuts, burns, ete., James 
: Deer Se “setatdicctseas ‘ 
Ointments, Pitman-Myers Co . 61,758 
Organs, pipe, L. D. Morris.. - 61,711 
Paint, mixed paint, and enamels, Holzap- 
el's Compositions Co «ne véhas ‘ 61,631 
Paper and typewriter ribbons, ‘carbon, Corona 
Supply Co rrr 
Paper blue-print, Technical ‘Supply Co. FOR THE 
Pills, Radway & Co 
Plasters, corn and bunion, Bauer & Black ABORA ; R 
Printing plates, apparatus for making 
stereotype, Campbell Printing Press & 
Manufacturing Co er . 61,726 
Rat and roach exterminator, Stearns Electric 
| Paste” Co uinator, Stearns Blectvic |” || OR FOR ANY OTHER PUR- 
| Rat vermin, and insect destroyer or ex- 
} terminator, H. C,. Spetzler 61,742 POSE WHERE AN ACCUR- 
—— for ce tain diseases, American 
ruggists te peesee geese 61,722 
Remedies for diseases, Dr. Miles ATE MOVEMENT COM- 
Medical Co coun covececece . 
| ——— for certain diseases, Goodness BINED WITH A 1-5 SECOND “= 
1 sros aoe ; nates sense ‘ 61,732 
| Remedies for the cure of blood, liver, and ESSENTIAL. : 
| kidney diseases, G. Lawson os 61,708 RECORDER IS ta Sl!verode 
} Remedy for certain diseases, Radway & Co. 61,739 Case 
| Remedy aoe colds and throat and lung 
troubles, E. Heffernan . 61,773 
Remedy ‘for diseases of the stomach and THIS 
bowels, Pepsin Syrup Co. soresss. 7+ 61,686 | ew Yor ndar 
pane for liver complaints, Dr, D. Jayne | 
Son ° ° . 61,681 | 
Retr redy for purifying the blood and prevent 
- ing cholera I. Vincent ° 61,690 Is THE ONLY ONE MADE IN AMERICA 
emedy for whooping cough, Spinol Co.. 61,760 
Rheumatism, pleurisy, ete., cure, Mist AND THE ONLY ONE FULLY GUARAN.- 
Rheumatic Co. x --+» 61,784 
Salve for the cure of ecze ma, ete., E, Law- EWELERS. 
Salve, eye, B. “Ke ahabka . 61,706 
Seeds, grass grain, timothy, ‘and clover, 
Albert Dickinson Co. ° 61,692 i i 
sowi tert Dickinson Co. +... wena. New York Standard Watch Co., 401 Communipaw Ave., Jersey City 
ments, covers, tables, and stands, 
White Sewing Machine Co.. ¥ 61,720 
Shirts, men's cotton and woolen, Elmira 
Shirt Manufacturing Co, inde A ee 
Silk fabrics, Lanza Silk Co, . 
Silk ribbons, piece goods, and linings, 8. 
c,. Guyon eee sees 
Soap, Lever Brothers Co “ 
Soap, Mexican Amole one Co, 
Soap, E. D. Ward . 
Soap, R M Hollingshe ad. . 
Soap, antiseptic toilet, Hall & Ruckel ‘ e 
Soldering and cleansing metals, solution for 
Brumer Bros ° ovees eecees 61,641 
Soldering fiux, M. W Dunton & Co... 61,781 
Spices, Black Hawk Coffee & Spice Co 61,657 
Sweaters, cardigan jacke knitted bathing 
suits, and stockings, P late & Clark Co.. 61,714 
Taffy or toffee, M. Hyman Confectionery & 
Catering Co Per eT. re M7 
Thinners or solvents, Lilly Varnish Co.... 61,68 
Tires, solution for repairing, J, B, Sans.. 61.654 
Tonic, Rheinstrom, Bettman, Johnson & Co. 61,789 
Tonic, restorative and nutritive, J. M. Lieb 
ermann . . : 
Tooth paste and powder P. Biersdorf & Co Made by Murphy Varnish Company. 
Toy figures, C. Sackman aed eno slee 
Toy holding belts, hoops, or girdles, M. D 
Coates, 2d . sae 
Typewriting machines, Royal Typewriter Co 
Varnishes and stains, X-Ray Varnish Co. 
Velveteens, N Erlanger, Blumgart & Co ee 99 Adding Machine 
Violin, mandolin, guitar, and banjo strings, 
Buegeleisen & Jacobson image Free 10-Day Trial. We Pay Ba- 
Washing machines, Richmond Cedar Works. pressage. Has a Resetting Device 


Washing machines 


W. J. Zuill 


Water, javelle, A Castaing ee 
Water purifying and softening prep 
Porecela Co 


Water purifying a 
Mfg. Co . 







pparatus, 









Pittsburg 





aration, 





Filter 


that clears the 
Mechanical Production. 
Handiest thing an engineer can own, 
Carried in your pocket. 


of 


Does the work 


dials to zero instantly. 


Great 
Guaranteed for two years, 
Automatic Adding Machine Co., 


A High-Grade 
high-priced machines, 
for outdoor work 
Catalog J 


ree, 


340 Broadway, N. Y. City 








































































Whisky, F.C. Renziehaven 31, 
Whisky, Casey Brothers iN, 
Whisky, A Lipman i = 
Whisky, Sunset Distilling Co H . 
Whisky, P. Freiler : 3; f 
Whisky, Jaeger Bros. Co ¥ $ ~ 
Whisky. Geo. Benz & Sona Mullins Steel Pleasure Boats Can’t Sink 
Whisky, Kohn Distilling Co, 1, 
Whisky I. Monhelmer deh oh a Easiest to Row——Absolutely Safe 
Whisky, William H. Lee & Co ‘ 31,7 Made of steel, with air chambers in each end like a life boat, Can't leak 
Whisky. rye, Thos Moore Distilling Co 61,761 crack, dry out or sink, lasta lifetime. Every boat guaranteed. nny 
Wood and furniture polishes, Citizens’ Whol “‘Saltan’”’ boat for families, summer resorts, parks, boat liveries. Str 
w 14 “ej a t 1 | f dD oe 15 ft. family pleas safe, speedy, Write for our catalogue of Row Boots, Motor 
00 ne and cross-bred grades of, s d a 3 vats 
Ra ee et oo Dae . 61,673 ure boat—as 1llustrated. Boats, Hunting and Fishing Boats c 
ae Complete with oars, $39 The W. H. Mullins Co,, 118 Franklin St., Salem, 0 } 
.. —_ 
L ABELS. TIRE SERN SL TNE EE OES 
“Arbor Series Heliotrope,’’ for soap, Ar- SEALED PROPOSALS. 
mour & Co 13,438 2 ‘ON “p 7 
Penge Oe . oes , . IROPOSALS FOR CONSTRUCTION, Ete. Office of 
— Series Lilac for soap, Armour & the Constructing Quartermaster, Fort Bliss. ‘Texas, Wanted 
. SAE so oe . March 8th, 19%. Sealea proposals, in duplicate, for the 
Series Rose for soap, Armour & - sinking of a twelve-inch tubular Deep Well, installing a 
teeees ate 4 ° 13,444 | Deep Well Pump over same: For constructing a Deep 
Series Violet, for soap, Armour & Well Pump Shelter and Trestle: an 150.000 gaiion Steel 
oe 13,449 | Tank on a 70 foot Trestie, and suresentan and installing 
Heliotrope,’’ for soap, Armour & two 40 H. P. Boilers, at this post, will be received bere 
‘ na ‘3 . 13,445 | until 12 ue June 3rd, 1907, and then opened. Applicants 
Lilac."’ for soap, Armour & Co 13.442 | for plans and specifications must enclose a signed re 
Violet,” for soap. Armour & Co 12.447 | ceipt to tnsure the safe — of the same. apvecnes 
“Asparagus 8 a Fig Co ’ for coffee containing proposals should be endorsed -roposals fi im SCIENTIFIC MEN 
a Geacies wig Coffee, La Tessuncans for Constraction to be opened June 8rd, 1907,” and ad- ro 4 
‘“Rutnorit.”” for trousers G Titus... dressed to the Constructing Quartermaster. ENGINEERS & PLUM BE Rs 
“Extyrpo for a de -pilatory, B. Smith 
“Frickel Nocksem All.’ for cleansing com rs . . 
Res os | INVENTORS. P. Bellows || 4:2 commer oie auomonie train Aue 
Lydia E Sealers Ve ge table Co npound,’ 2909 Proacway. N ew York. can make ws ciation and the Automobile Club of America, ap 
for medicine, Lydia E, Pinkham Medi working drawings of your inventions, pointed at the suggestion of the Fire Department 
cine Co re teen 13,482 3 and the Bureau of Combustibles of the Clty of New 
Night Gowns, 8._ J ‘ue for night York, to investigate the \eakage of waste gasciir 
gowns, South Jersey Underwear Co.... 13,452 . n » gascune 
“Plymouth Rock Coffee Jelly Compound,’ LET US BE YOU R FACTO RY and oils from automobile garages into the Chiy 
for coffee Jelly compounds, Plymouth cae WRITE FOR ESTIMATE ON ANY ARTICLE sewers and to provide ways and means for prevont- 
Rosilgo,’ gor cleaning’ compound, M, J. — YOU WANT MANUFACTURED ing same, is desirous of securing any propositions 
Roberts ; ; 99.495 | RT Te ols which would effectually prevent any possibiilty of 
“Savon Muct a ‘Heliotrope,”” for soap, Ar- vee Panty edkanes amt E owan LET such occurence, and enable the garages 16 comply 
mour & Co ay EEE 13,450 ] INE & STAMPING CO. . Cc lew ¥ 
“Savon Mue ba Lilac,” for soap, Armour 970 Hamiiton 8t., Cleveland, O. with the ordinances of the City of New York appit 
&C se 1.487 cable to garages. 
‘Savon  hane ha Sandalwood,” for soap, Ar — Communications should be addressed to the Chair- 
4 49 =O ‘a oe . oe ‘ ; 13.439 ce 8 Engi Br man of the Joint Committee, C. R. MABLEY, 17% 
“Savon ucha lolet, or soap, Armour & ss ae neines. ‘ewere , 
Co a ; ae 1446 ife and Pik "y rER Broadway, New York. 
“Si Perkins,” for cigars, Koelle-Mueller MFG. CO... 890 % —— i. Milwaukee. ‘Wis. — - 
Label Co 





“Sylvan C arnation.”’ 


for soap, 


Armour & Co. 














College Men 
Wanted 





Profitable 


Summer Work. Perma- 
nent Employment If You Want It 




















™ : » ine 
aa vats CON OP 688 ee ee eee yivan Lilac,’’ for soap, Armour & Co.... MODELS & EXPERIMENTAL WORK. 
—— WILL PAY YOU TO WRITE TO THE UNDER “Sylvan Rose.’’ for soap, Armour & Co.... Inventions deveioped. Special Machinery. 
FOR HATES, MAPS, TIME-TABLES, BTC. “Sylvan Sandalwood,’’ for soap, Armour & E. V. BAILLARD. 24 Frankfort Street. New York. 
. Co. jhbsetee pa deeiketene Sesesres SEER 
—- J. CmaRLTos, ‘“Transparosa c ‘omple xion Giyee rine Soap,"’ 
AL PASSENGER AGENT, or soap, Armour & Co. .....seceeees 13,426 RUBBE Expert Manufacturers 
Cm10ae@o, Inn. “Union Maid,’’ for flour, Patton Milling Co, 13,430 Fine Jobbing Work 
sustains PARKER, STEARNS & CO., 228-229 South Street, New York 
60 YEARS’ PRINTS. 
EXPERIENCE “ae the Flour Que stion—Right " for MODELS #3 Dee ERT AL ralthce manufac 
our, W ae Cregty CO, ..icisccvese 1,047 . Accurate W ork 8 Specialty M. P. Schell, 
“He Mo! Hello!” for flour, Washburn ¢ ‘rosby 109 baton Street, San Franci 
‘oO. 7 er ye: 
“If you “Were a Miller,” for flour, Wash- a ln a are ke ae ee ee aE ae a oe <<on 
burn Crosby Co a yp ee Oe 1,946 
“Lilies of the Valley and Sundown Backs MOD ) O UNION maDEL won 
Congress, Playing Cards,’ for playing yU 1ON MODEL WORKS 
eards, United States Playing Card Co.. 1,949 JERK, 93 So CLARK CHICAGO 
T Marks “Some People Fuss and Fume and Fret Over = 
> Making,"’ 0 , Washt 
—, wom a ll gg for four, Washburn 945 | Wanted.—-Machines or specialties to manufacture by 
pat. &c. “The Alarm Clock,"’ for a “cereal breakfast itiader snd wg tas 4 ag us what you have. 
Anyone sending a sketch and description may opt 6 ." pc a gd Pasboone'c gar peer as tie 1,068 
quickly ascertain our opinion free whether ap ’ j gr ris mn dicine C 1,948 
invention is probably patentable, Communica- 1ealing oil, aris Medicine O. . covsceve ms! EMENT BOOKS. How to Use Portland Cement 
tions strict!y confidential. HANDBOOK on Patents S0c,; Cement Sidewalk Con 
sent free. Oldest agency for securing patents. struction, 50c.; Reimforced Concrete Construction, @2.50, Hol 
Patents taken tieounts Munn & a receive A printed copy of the specification and drawing low Concrete Block Building Construction, 0c, Sent postpaid, 
Special notice, without Charge, in t ef any patent in the foregoing list, or any patent EMENT AND ENGINEERING NEWS, Chicago, Ill. 
in print issued since 1863, will be furnished from 
titi ic mer Cant. this office for 10 cents, provided the name and 
Ahone number of the patent desired ang Se ante be 
andsomely illustrat 1 cir- iven. Address Munn & Co., 361 Broadway, New 
Culatic = of any pi hemo Soe Korma, $3 a York. = wae 4 d V E N [ L 0 U S 
MUNN our months, $1. Sold vay, newsdealers, Canadian patents may now be obtained by the in- 
UNN ventors for any of the inventions named in the fore-| Learned by any Man or Boy at home. Small cost. Send 
{ ¢ C0, 361Brondway, New Y tk going list. For terms end further particulars | to-day 2-cent stamp for pagtioulare and proof. 
Mice. 625 F St.. Washington, address Muon & Co., 361 Broadway, New York. ©. A. Smith, Room 51s, 2040 Knoxville Ave., Peoria, Il, 





ordinar 
Nothing like j 


c ommissions. 





E want an energetic man or woman 
in every county to handle an extre 


THE REVIEW OF REVIEWS COMPANY 
13 Astor Place, Room 414, New York 


new book proposition. 
it for big sales and big 


Write at once to 








tained in SUPPLEMENT No 


GAS ENGINE DETAILS.—A VALUA- 





sale by Munn & Co. and al! vewsdealers. 





1 want to buy that part of y 


to ol at some price; 
Address G, F. H., 





cus City, ade. 


not sell to the regular trade: but gould £% 


MANUFACTURERS 


ven can- 

enough 

Name ‘Setegte end sacrifice price 
4 Grand Avenue, Kan- 


















Scientific Americar. 





APRIL 13, 1907. 














INDUSTRIAL ALCOHOL" 


This is the ONLY, 


subject 


the 


new law 


SPON & CHAMBERLAIN, 


THE MANUFACTURE OF 


By F. B. WRICHT 
practical AMERICAN BOOK on the market 
completely, and illustrates the apparatus necessary. 
and regulations. Copies sent postpaid on receipt of price, 


It covers 
Contains 


$1.00. 


123 S. A., Liberty Street, NEW YORK 


ote) Sommer VAs IP Al fe 
AMERICAN PROCESS. NO ROYALTIES 
SAMPLES anoINFORMATION on APPLICATION 


=o N i cl K E L 


Electro-Plating 
Apparatas ui Material, 


Hanson avs Van Wink 
Co., le 











Newark, N, J, 











Rubber Pump Valves 


For Cold and Hot Water, Oils, Acids, 
High Pressure Mine Service and for 
every pumping requirement. * #* # 


Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and/| 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIALTIES for any mechanical 
and commercial device. # #@ SS SS 


NEW YORK BELTING &)| 
PACKING COMPANY, Ltd. 
91 & 93 Chambers Street, New York 


CHARTER 


Stationaries, Portables, Hoisters, Pump- 
ere. Sawing and Boat Outfits, Combined 
with Dynamos 
Gasoline. Gas, Kerosene. 
Send for Catal 
State Power Needs, 


CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 


ue 














Ni Ail varieties atiowest prices. Best Kaliroad 
bing ap ad Wagor r Stock Scales made 
. including Safes 
oa 2. . se, Tools, et« save 
Dual Lists Free. CHICAGO SCALE CO,, Chicago, Lil. 
j Le nt tO BE A WATCHMAKER 
r Bradley Polytechalc Institute 
H nt | 
"tee oria, Uithwots 
Borne I 
on! and tet W atel Sehool 
in America 
Ww “ Jewelr 
Work 

















Bausch & Lomb 


Photo Lenses 

are so numerous as to sizes and formule 
that in this small space we can only say 
us the kind of work you want 
iens for and the size photographs 
you want to make and we will send you 
a catalog describing the particular lens 
you — with a letter telling why. 
You will be pleased. 


Bausch & Lomb BS eo Co. 
Rochester. 


Boston WASHINGTON 
SAN FRANCISCO 


write 


the 





New Yor« 
CHICAGO 








FORMOZONE 


“ODORLESS” 


GARBAGE CAN 





It 





SHOULD reveal the cleanest place in your house, for all that you may think it 
most difficult to keep clea There SHOULD be clear, airy brightness in it— 
fresh breeze had } wept throug! It is easy to have your bathroom so; 
1 absolutely sanitary bat! 1 an impossibility if the floor is of wood. It is 
be close a tuffy, and unless the most exacting care is taker, will become 
sc Wood ABSO RBS unsanitary elements, and scrubbing only makes it absorb 
Seon of late reeks. More tr, wood furnishes no satisfactory color, and 
the secret of clea ffect 
hite st pre at if bathroom floor and its airy appearance be em 
with t I fect can be produce - with marble, or tilings of stone com 
h materials are cold tr fo ppery, and unsanitary because of 
rable filth-collecting cracks between the piec 
t il ce way of having your bat becom PERFECT, and that is to cover 
rw 


Interlocking Rubber wand. 


TI incomparable material possesses every quality necessary and & 

wt one that is not desirable It is absolutely waterproof and sanitary 
ipon it; it is warm and pleasant under foot tis made 

ple washing with soap and water; it can be rendered into the m arming designs, 
and bestows in the highest degree a wholesome atmosphere to your bathroom Itis 
1 non-inflammab a non-conductor of electricity, and far more durable than 
art f any other ma | 

ering t ey ar advantages, you w readily that the u f Penn 

ania I tlocking R r Tiling in other r n rt n¢ would also be vastly 
« a In your vestibule, billiard room, kitchen a pa Any workman of 

nary skill can ia t successfully right over you xisting Any combination 
ft following c s can be promptly furnished: Re green, blue, white, black, 
late, buff and chocolate 

Our Book-of-Designs-in-Color w be mailed t a fre pon request, When 
y write for we suggest that y als iust f any space you may 
r wish ¢ red with Pennsylvania Interlocking Rubber Tiling, stating the 
character of the room. 
NEW YORK, 1741 Broadway ATLANTA, GA., 102 North Prior Street 
CHICAGO, 1M! Michigan Avenue DETROIT, - Jefferson Avenu 
i uuu 615 North Broad St CLEVELAND, 4-6 E Ninth Street 
BOSTE Park Square SAN FRANCISCO, ¢ AL. s12-514 Mission St 
BUFF ALD 7 Main Street LONDON, 6 City Road 


28 & 30S. Canal St. 
Chicago. 










































Pennsylvania 






















PENNSYLVANIA RUBBER COMPANY 


JEANNETTE, PA. 









HERE Sy P/ PE 


COMBORT 





The Turco-American 
Glass Pipe 
needs but one lighting. + stays lit until every bit 
of tobacco is burned to a white ash. In other pipes 
the tobacco becomes wet and strong and you throw 
one-half away 
More than that, the outer Annealed Glass bowl 
unbreakable as ordinary s absolutely non- 
absorbing, and the pipe can’t become rank or bite 
the tongue 
From the tobacto in the inner Meerschaum bowl, 
the smoke is drawn into the outer glass bowl where 
the steam condenses, the nicotine collects and you 
bave a clean, cool, dry smoke—as mild at the finish 
as at the start. é 
Smoke it a week. It not satisfactory returnd and 
we will refund money. Straight or curved stems. 
Price $i. 50 postpaid in U. §. and Canada. 
Foreign countries add postage 
Reference: Nat’l Bank of Commerce. Booklet free. 
| Turco-American Pipe Co. —— 


223 South Ave., Rochester, N.Y. 


pipes 




















THE "BEST LIGHT 


SUPERIOR TO E 


TWO CENTS 


.. A WEER 


en 
Bes tired 
















od od or, al your mary 

light, get the light that is brighter than elec- 
tricity or aceytelene, and makes aad burns its own 
gas. There is only one, it sthe “BEST.” it's 
much cheaper than kerosene. It's made in oyer 
100 beautiful styles. It’s an ornament to any home, 
and every lamp is « Just drop us & 
postal today and get our catalog and prices. 

Agente wanted Everywhere. Big money in it 
for you to either use or sell our lamps. 


THE BEST LICHT CO., 
87 E. Sth St., Canton, Oo. 


Owners of Original 
Patents. 





















Franco-Auto Portable 


TURNTABLE 


No. 2 Ball Bearing Caster, 
durable. Cars can be run off or on at either end. 
tects Tires when car not in use. One man can 
the largest car with ease. 
in garage, factory or private barns. 
place in position. 


FRANCO-AMERICAN AUTO @ SUPPLY COMPANY 
1402 Michigan Avenue, 


CHICAGO 





made in one piece, light and 


handle 
Indispensable for handling cars 
Requires no jack to 
Write for full description and price list. 


© OUR — 
==>~Our!907 Speed Power Canoe 


A high speed perfectly safe boat. Water-tight 
chambers run from end to end on both sides, 
making it almost impossible toroll. All the lux- 
ury of canoeing, all the charm of motoring at 
high speed, ond all the safety of a large boat. 
Hull 20 feet long, made of cedar, 2 H. P, engine, 
starts without cranking. 


DETROIT BOAT CO, 
16 Bellevue Avenue, Detroit, Mich. 













Pro- 











Make a Motor Boat of 


any Boatin 5 Minutes 


Here's a little, 2h. p. marine motor 
(40 Ibs. complete) that you can 








Made heavy galvan 
zed iron, air and water 
tight, twe- steel shields, 
steel bound top and bot 
tom, ht fitting cover 
rivetied and soldered 


hroughout Odortiess, 
Practical, Sanitary. Costs 
very little more than the 
ordisary garbage can, 
Used in connection with 
Formozone, averts nause- 
ating odors, dispels the 
germ-carrying fly, 

The Only Antiseptic 
Garbage Can Made, 

We 


the 


also manufacture 
Formozone ‘Odor 
less '* Garbage Pail, 

Send for full details and 
Price List. 





tPatent Pending 


FORMOZONE HYGIENIC MFG. CO.|| 
East Madison St., CHICAGO 






















COMPLETE 
ELECTRIC LIGHT OUTFITS 


Per Yachts, Launches, Residences, Etc 


We ace sy eciatiate and have all sizes of the finest outfite that 
woe ar vy, guaranteed fully We tract petail a 
thing ele sa al in any beat no matter how large or amall 

Gar etendard outfits can be installed by anyone with the detailed 


alahed. 
Inenadescent Are Searchlights, 
catalogue and details address Electri al Department. 


RICHARDSON ENGINEERING CO., Hartford, Conn. 


and 

















ce cetest del) :snasernenlill 


. ae. 


i 





CLEAR PROF 


$3000 


are making $50.0 with one machine and we can prove it. 
towns of from 5000 pop. up. Amount nec a from $2500 to $5000. 
patents and are prosecuting all infringers. rite for catalog. 


EACH YEAR 


CLEANING HOUSES BY MACHINERY 


Our portable machines as illustrated are making the above amount. 
Operating in over 200 
Ve own the 


GENL. COMPRESSED alIR AND vena MACHINERY COMPANY 


attach to the stern post of 
your boat in 5 minutes with- 
out any tools, Drives an 18- 
ft. row boat 7 miles per hour 
(runs 8 hours on one gallon 
# gasoline). Can be detached 
from boat just as quickly and 
stored in box in which it is 
carried, Simplest motor made 
—does not get out of order. 
Write for catalog with full 















ITS 


Many 


price. 
WATERMAN MARINE MOTOR CO. 


description and 





and 
Sent 


In fact 
This cut represents our new Tool 


Catalogue 
bound and contains %0 pages all 
about Tools. 


which is refunded on your frst 
purchase from us of $10.00 or over 


VY & CO. clal inducement to one agent in each locality. 
MONTGOMER | DETROIT GAS ENGINE AND MACHINERY CO. 


105 Fulton St., N. Y. City 88 E. Congress Street, t, Detroit, Mich. 









you can have it free! 


oe , . 
No. ‘2:2. It is cloth Sampeees kee 
be 
Full descriptions 
thousands of illustrations. 


post-paid on receipt of $1.00 


year. We are 











LLFKIN 
TAPES AND RULES 


Yor sale ee: Send for 


LUFKIN RULE eo 
Saginaw, Mich., 


“LIBERTY BRAND” 


Are the best made. 


Lbery 


a ed 
o ALLEN, 
Boston, Mass., U.S. A. 


Fine steel letter-cutting of all kinds ; 


ARE THE BEST. up in oa 


talog No. dealers. 


U.S.A 


New York and L 











Marine Engine for 1907 


14H. P. $33.16 (engine only) 


New features, better engine, stronger, 


used for stationary work. We 
built and sold 5,000 engines last 
building 
engines this year, 
from 1 1-2 to 





Steel Letters and F igures 


Warranted 
hand-cut on best tool steel. Put 
up in ponenee hardwood boxes, 
by leading bardware 


DOANE & CO., 


special prices to toolsmiths. 
Warranted name stamps for arking tools mailed anywhere 17c. per setter 





aate Seen Suet, Som, UBS 1509 Fort St. West, Detroit, Mich. 
Th M ° Reversible | —— : * " m es 
€ MAIOP vaiveiess | Marine Engines litera tte sn 


Perfect in every mechanical detail. Designed and built by oldest ma ine 
engine builders in the West. Greater speed, more power, less vibration 
per H. P. than any marine engine 
built. Two speeds. 1 to 500 HP, 
4cycle. Single, double, 4, 8 and 
12 cylinders. Don’t place your 
order until you get our latest pam- 
phlet and prices on engines and 
marine fittings. 
2616 DeKalb St. 
St. 












JR engine can 


10,000 


0H. 

>, Write at 
once for cat- 
alog and spe- 8 
ST. LOUIS GAS & GASOLINE ENGINE COMPANY 


THE AUTO-SPARKER 


Ignition dynamo for gasoline engines and 
Qutomobiles. 


DUNN MACHINERY CO. 
Eopt. T Atlanta, Ge 


EINETDUL Weer 


15 te ¥1 South Olinton Street. 
























